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EXECUTIVE SUMMARY

The Taracorp site located in Granite City Illinois is the
location of a former secondary lead smelting facility. Metal
refining, fabricating and associated activities have been conducted
at the Site since before the turn of the century with secondary
lead smelting conducted since 1503. NL Industries entered into an
Agreement and Administrative Order by Consent with the USEPA and
IEPA in 1985 to implement a Remedial Investigation and Feasibility
Study. The Remedial Investigation Report was approved in February
1989. This Draft Feasibility Study summarizes the Remedial
Investigation, identifies remedial action objectives, develops
remedial alternatives, and presents an evaluation of remedial
alternatives.

The substances detected at the site at concentrations above
background include several heavy metals and anions such as
sulfates. EP Toxic characteristic hazardous wastes are present in
the Taracorp Pile and in battery case material piles located on
adjacent property owned by Trust 454. The total volume of these
materials has been estimated at 85,000 cubic yards (CY) with a mass
of approximately 265,000 tons.

Off-site soils demonstrate concentrations of lead which range
from expected background in certain residential neighborhoods to
9250 mg/kg on Trust 454 property. EP Toxicity testing on a soil
sample with a total lead concentration of 3110 mg/kg demonstrated
that the lead in the soil sample was not extractable, therefore,

this material is not a hazardous waste under 40 CFR 261.
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Two off-site areas where battery case material was reportedly
transported were tested and determined to have elevated lead
concentrations in the socil. At Eagle Park Acres, the volume of
material is approximately 2700 CY. Cover used on selected alleys
in Venice Township also contains case material. The volume of
alley cover which contains elevated 1lead concentrations is
approximately 670 CY. |

Groundwater quality in this industrialized area does not meet
IEPA groundwater quality standards. Hydraulically upgradient wells
contain elevated concentrations of dissolved solids and selected
metals. On-site wells indicate that manufacturing activities on
the site over the past century have caused some changes in wat:er:.'~
quality. Perimeter wells located on the hydraulically downgradient
boundary do not demonstrate migration of lead or other heavy metals
from the site.

A risk assessment was presented in the Remedial Investigation
(RI) Report. The RI Report concluded that human exposure to lead
from inadvertent soil ingestion, and to a lesser extent from
inhalation of dusts, was possible. The absence of downgradient
groundwater usage for potable supplies and lack of heavy metals at
the hydraulically downgradient property boundary indicate no human
exposure to heavy metals in groundwater emanating from the site.

The quantitative risk assessment evaluated several pathways
and exposure scenarios. That risk assessment concluded that direct
contact with the contents of the Taracorp Pile or battery case

material could under certain exposure conditions create a risk to
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human health. Under the worst case conditions, some increase in
blood lead concentration could be expected in selected residential
areas near the site. The impact of that increase on public health
is the subject of debate because the projected increase would
result in anticipated blood lead levels below current standards.
However, current standards are being evaluated by the toxicological
comnunity for adequacy.

Applicable or Relevant and Appropriate Requirements (ARARs)
were obtained from USEPA and IEPA. The supplied information was
used to provide a summary of chemical specific, action specific and
location specific ARARs for the site.

Remedial Action Objectives for waste piles, soils,
groundwater and air were established based on the ARARs andt.
protection of human health and the environment. Management of
materials in the Taracorp Pile and the piles of case material
located on Trust 454 property should be in accordance with state
and federal hazardous waste regulations. No chemical specific ARARs
exist for soils containing lead. Therefore, the site specific risk
assessment was used to establish areas where remediation would be
considered. Groundwater hydraulically upgradient of the site does
not meet Illinois potable water standards. Based on no usage of
groundwater for potable supplies hydraulically downgradient of the
site, and the absence of heavy metals at the hydraulically

downgradient wells on the property boundary, remediation of



groundwater at the site is not justified. Remediation of the waste
piles and scils must comply with ARARs for lead in ambient air and
the work place.

Alternatives considered ranged from implementing institutional
controls at the site to excavation and transport of all materials
off-site for long term management. The alternatives evaluated
varied somewhat in the remediation considered for off-site areas.
A screening of alternatives‘ was conducted, as was a detailed
evaluation, in accordance with USEPA guidance documents.

Alternatives which include the excavation and processing of
the bulk materials in the Taracorp Pile (E, F, and G) will result
in the atmospheric release of lead dust, generation of 1lead
contaminated wastewater which will have to be managed, and an °
insignificant change in mobility and toxicity for the materials
which remain after processing. Although these alternatives can also
meet the ARARs, these alternatives do not meet the intent of SARA
and are not considered acceptable remedial alternatives.

The evaluation of alternatives concluded that Alternative C
satisfied the requirements for a remedy as defined in SARA and was
the preferred remedy. This alternative involves the excavation of
soils from residential and commercial areas around the site, with
restoration of these areas. It includes the excavation of remote
areas where case material was deposited in the past, with
restoration. In addition, this alternative includes the recycle
and reuse of contained drosses and AQusts 'present within the

Taracorp Pile. Finally all excavated soils and case material would
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be consolidated in the existing 260,000 ton Taracorp Pile and

covered with a multimedia cover. The cover would consist of a two

foot thick 10-7 cm/sec clay barrier overlain by a synthetic

membrane and necessary drainage layers.
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SECTION 1 - INTRODUCTION
1.1 objectives and Overview
A Remedial Investigation (RI) Report was completed for the
Taracorp Site (Site) in Granite City, Illinois. The RI Report was
approved by the USEPA and Illinois EPA on February 6, 1989. The
following is the Draft Feasibility Study Report, which documents

the formulation and evaluation of remedial alternatives for the

site.

The Report is divided into four sections, tables, figures,
appendices, and exhibits. A brief overview of these sections
follows.

Section ] presents information on the site, its history, and ';
environmental conditions at the site and its environs. This section
is intended to summarize the information contained in the approved
RI Report. In addition it presents a discussion of contaminant
fate and transport as well as a summary of the baseline risk
assessment.

Section 2 presents the identification and screening of
remedial technologies. Included within this section is the
presentation of remedial action objectives as well as a description

of technologies which address the remedial action objectives.

Section 3 presents the development of the preliminary remedial
alternatives. This section combines technologies applicable to

different media into remedial alternatives which address all of the
remedial objectives. This section also screens the remedial

alternatives for effectiveness, implementability, and cost.



Section 4 presents an evaluation of the alternatives developed
in Section 3. Each alternative is evaluated in detail with respect
to short term effectiveness, long term effectiveness, reduction of
toxicity, mobility, and volume, implementability, cost, compliance
with ARARs, and overall protection of human health and the
environment. An alternative comparison is also provided.

Iables have been prepared to summarize data generated as part
of this study. |

Fiqures prepared to help summarize and present key issues are
included in the Report.

Appendices include raw data, calculations, or other materials
prepared by O'Brien & Gere which support the interpretations
presented in the Report.

Exhibits include tables, reports, or other information
prepared by an organization other than O'Brien & Gere which would
assist a reviewer in understanding the Report.

1.2 Site Background Information
1.2.1 Site Description

The Site is located within a heavily industrialized section
of Granite City, Illinois, a community of approximately 40,000
people across the Mississippi River from St. Louis, Missouri.
Although the site is located within the Mississippi River Valley,
it is not within the 100 year flood plain of any surface water.
The location of the site is shown on Figure 1; Figure 2 presents

a zoning map for the area surrounding the Site.



1.2.2 site History

The Taracorp Site is the location of a former secondary lead
smelting facility. Metal refining, fabricating, and associated
activities have been conducted at the Site since before the turn
of the century. Prior to 1903, the facilities at the Site included
a shot tower, machine shop, factory for the manufacture of
blackbird targets, sealing wax, manufacture of mixed metals,
refining of drosses, and the rolling of sheet lead. From 1903 to
1983 secondary lead smelting occurred on-site. Secondary smelting
facilities included a blast furnace, a rotary furnace, several lead
melting kettles, a battery breaking operation, a natural gas fired
boiler, several baghouses, cyclones and an afterburner. Secondary
lead smelting operations were discontinued during 1983 and :
equipment dismantled.

In June of 1981, St. Louis Lead Recyclers,Inc. (SLLR) began
using equipment on adjacent property owned by Trust 454 to separate
components of the Taracorp waste pile. The objective was to recycle
lead bearing materials to the furnaces at Taracorp and send hard
rubber and plastic off site for recycle. SLLR continued operations
until June 1983 when it shut down its equipment. Residuals from the
operation remain on Trust 454 property as does some equipment.

A State Implementation Plan - Granite City was published in
September 1983 by the IEPA. The IEPA's Report indicated that the
lead nonattainment problem was in large part attributable to
emnissions associated with operation of the secondary lead smelter

and lead reclamation activities conducted by SLLR. The IEPA



procured Administrative Orders by Consent with Taracorp, St Louis
Lead Recyclers Inc, Stackorp Inc, Tri-City Truck Plaza, Inc. and
Trust 454 during March 1984. The orders specified the
implementation of remedial activities relative to the air quality.

Due to Taracorp's Chapter 11 bankruptcy and NL's former
ownership of the Site, NL voluntarily entered into an Agreement and
Administrative Order by Consent with the USEPA and IEPA in May 1985
to implement a Remedial Investigation and Feasibility Study (RI/FS)
of the Site and other potentially affected areas. The USEPA
determined that the Site was a CERCLA facility and it was placed
on the National Priorities List on June 10, 1986.

1.3 Nature and Extent of Coptamination
1.3.1 contaminants Detected

The RI Report presented considerable information on site
conditions and substances present. This subsection is intended to
summarize that document to establish basic information necessary
to evaluate remedial options.

In selected locations substances detected at concentrations
above background during the RI fit into two basic categories: heavy
metals and anions. With the exception of the ground water
analyses, lead was consistently at higher concentrations than other
metals. Lead in the ground water was either not detectable or at
concentrations below the MCL; however, cadmium and arsenic were
detected at concentrations above the MCL in the shallow ground
water. The anions identified in the ground water were primarily

sulfates and carbonates.
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1.3.2 Taracorp Pile

Located on the site is a pile composed primarily of blast
furnace slag and battery case material. Figure 3 is a topographic
survey of the Taracorp Pile. The volume of the pile is
approximately 85,000 cubic yards. In addition, smaller piles
immediately adjacent to the Taracorp pile, which were associated
with the adjacent SLLR recycling operation, comprise approximately
2450 cubic yards. Tests conducted on the materials in the Taracorp
piles demonstrate lead concentrations in the range of 1-28%. EP
toxicity test results demonstrate that the waste pile materials are
a characteristic hazardous waste under 40 CFR 261. 1In addition,
on the surface of the pile are 25-35 containers holding soclid
wastes from the smelting operations which normally are recycled. -
These containers remained after the smelting operations ceased in
1983.

1.3.3 Area ] Battery Case Material and Soils

Area 1 consists of property owned by Trust 454 and Tri City
Trucking. These properties abut the Taracorp Site and were the
subject of previous regulatory action. The limits of Area 1 are
shown on Figure 4.

Trust 454 property contains a pile of battery case material
as well as unpaved areas. The SLIR pile contains approximately
3920 cubic yards in two general areas. The lead concentration
range in this pile was 10-30%. EP toxicity analyses of the pile
materials indicate that this material has characteristics similar

to those of the Taracorp pile and should be managed as hazardous



waste. Analyses of the unpaved area indicate a lead concentration
at the surface of 9250 mg/kg. All lead concentrations in solid
matrices are reported on a dry weight basis. The paving of the
unpaved area was the subject of a Consent Order signed by SLLR,
Trust 454, and Stackorp during 1984. This paving has not been
implemented as of August 1989.

Tri City Trucking property includes a large unpaved area which
is used to park and service trucks. Analyses of soils from areas
around this property suggest that the soils contain 1lead
concentrations on the order of 4000 mg/kg. A Consent Order signed
by Tri City Trucking in 1984 required the paving of this unpaved
area.

1.3.4 Surface Sojls

Sﬁrface soil samples were collected from 50 locations not
including Taracorp or Trust 454 properties. Figure 4 presents the
soil sample locations and the results of surface soil analyses.
Generally samples were collected at depths of 0-3 and 3-6 inches
below grade. With the exception of one anomalous value,
approximately 3200 feet from the site boundary, the results
indicate that the lead concentration in surface soils (0-3 inches)
within 1/4 mile of the site boundary were higher (514-4150 mg/kg)
than those further from the site (200-500 mg/kg). Samples
collected from the surface (0-3 inches) generally contained more
lead (average 1160 mg/kg) than the deeper (3-6 inch) samples which

averaged 560 mg/kg.



EP Toxicity testing of a soil sample with a total lead
concentration of 3110 mg/kg demonstrated that the lead in the soil
sample tested was not extractable, therefore, soils with oquivalent
or lesser lead concentrations are not a characteristic hazardous
wvaste under 40 CFR 261.

1.3.5 Eagle Park Acres

Eagle Park Acres includes some vacant land to which battery
case material was previously hauled. Figure S5 presents the soil
sample locations and analytical results. The battery case material
was used to fill a ditch on the property and a portion has been

uncovered during subsequent excavation. The approximate volume of

material and surrounding soil at Eagle Park Acres is 2700 cubic -

yards. Testing of the soil in this area indicated surface lead
concentrations ranging from 63 mg/kg to 3280 mg/kg.
1.3.6 Venice Township Alleys

According to residents in the area, Venice Township hauled
hard rubber case material to unpaved alleys in Venice Township.
Figure 6 presents the sample locations and soil lead results for
this area. Tests conducted on these alleys resulted in a wide
range of lead concentrations. Surface lead concentrations ranged
from 200 mg/kg to 126,000 mg/kg. The estimated volume of battery
case material and associated soil in these alleys is 670 cubic

yards.



1.3.7 Ground Water

The Site is underlain to a depth of approximately 100 feet by
alluvial, glaciofluvial, and glaciolacustrine deposits. These
deposits become progressively coarser with depth. Recharge to
ground water within the area is from precipitation and
infiltration from surface water. The area receives approximately
35 inches of precipitation annually with an average pH of wet
deposition of approximately 4.4 Standard Units (S.U.). wWater
within the unconsolidated deposits beneath Granite City is used for
industrial and flood control purposes. No potable uses for the
ground water between the site and the Chain of Rocks Canal were
identified after a thorough review of Illinois State Water Survey
records. The area surrounding the site has city water obtained from
the Mississippi River.

Twelve monitoring wells were installed as part of a ground
water investigation which began in October 1982. Figure 7
illustrates the location of these wells relative to the site. The
ground water flows in a south-south westerly direction towards the
Mississippi River at a velocity ranging from 0.002 feet/day to 0.5
feet/day.

Ground water quality since 1982 has remained reasonably
consistent. Lead concentrations observed in all wells have
generally remained less than 0.02 mg/l, within the drinking water
standards for lead of 0.05 mg/l. Background ground water quality
in the shallow wells is characterized by dissolved solids ranging

from 625 mg/l to 1000 mg/l, sulfates ranging from 165 mg/1 to 320



mg/l, and a pH of 6.6. Background ground water quality in the
deeper wells 1is characterized by dissoclved solids of 993 mg/l,
alkalinity of 430 mg/l as CaC03, sulfate of 288 mg/l, and a pH of
6.7 S.U. 1In addition, the filterable manganese concentration was
0.99 mg/l. Accordingly, the ground water is not suitable for
development as a potable supply due to concentrations of dissolved
solids, sulfates, and manganese above values presented in 40 CFR
143 (dissolved solids (500 mg/l), sulfate (250 mg/l), manganese
(0.05 mg/l)).

Tables 1 and 2 present the results of ground water quality
analyses conducted as part of the Remedial Investigation. A
shallow and adjacent deep well located on the site demonstrated
elevated concentrations (as compared to background) of sulfates,
dissolved solids, arsenic, cadmium, manganese, nickel, and zin¢.3
However, data from shallow wells located at the hydraulically down
gradient property boundary demonstrated water quality similar to
that in the background monitoring well. This suggests that heavy
metals are not migrating off the site in this zone. This is
explained by the high alkalinity of the ground water, the low
solubility of metal carbonates, and cation exchange within the
unconsolidated deposits.

Hydraulically downgradient wells screened in the deeper zone
demonstrate water quality similar to that of the background well.
With the exception of iron and manganese, elevated metal
concentrations were not observed. However, deep well spacing on

the hydraulically downgradient boundary of the property is not



optimum, and one additional deep well is incorporated in each
remedial alternative to be considered. Although comprehensive data
on deep groundwater quality is not available, no users of this
wvater for drinking water were identified after a review of state
records.

As background groundwater quality precludes the use of site
groundvater as a potable source, as significant contamination has
not been identified downgradient, and as no downgradient users of
groundwater for drinking purposes have been identified, present
data does not support groundwater remediation.

1.4 contaminant Fate and Transport
1.4.1 Air Pathway

A variety of activities have contributed to the lead residues.
monitored in the Granite City study area. Combustion of coal, fuel
oil, and 1leaded gasoline all contribute 1lead to the urban
environment. In addition, the various lead smelting activities
carried out on the Taracorp site have contributed lead to the study
area. These combined sources resulted in ambient air concetrations
in excess of the Ambient Air Quality Standard of 1.5 ug/m3 prior
to 1983, when the blast furnace was shut down. Table 3 presents
air quality data for the period 1978 through 1986. More recent
data is similar to that obtained for 1986.

In addition to the above referenced sources of lead, two site
related sources remain in the study area whicli provide for a
potentially functional air exposure pathway: the exposed 1lead

bearing wastes at the Taracorp facility and exposed soils of

10



surrounding areas which received fallout in the form of particulate
lead from emissions of lead smelting operations. These particulate
lead residues may become airborne as the result of wind, traffic
and movement of heavy machinery, and recreational activities in
exposed soil areas.

Off-site airborne transport of lead residues from the Taracorp
facility in the form of windborne particles, with subsequent off-
site direct contact exposure to deposited particles, is currently
minimal since the facility ceased smelting operations. This
conclusion is supported by air monitoring in the study area, which
during 1987 averaged 0.26 ug/m3 of lead, 17% of the national
ambient air standard for lead.

1.4.2 Sojil and Direct Contact Pathway

Operation of the smelting facility for over eighty years has
resulted in elevated surface and subsurface soil residues which
represent a functional pathway for exposure via direct contact and
subsequent ingestion of lead-contaminated soils. Another mechanism
which occurred is the transport of case material to off site areas.
1.4.3 Surface Water Pathway

The surface water pathway was determined to be non-functional
based on the absence of surface waters in the study area. Observed
runoff away from the area of the Taracorp pile is limited to the
property of Tri City Trucking, Trust 454, and Taracorp.

1.4.4 Ground Water Pathway
Transport of contaminants by ground water was determined to

be incomplete based on the absence of ground water wells known to
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be used as drinking water sources. In addition, discharge of site-
related ground water to surface water other than to the Chain of
Rocks Canal is not probable.

1.4.5 Summary

The results of the evaluation of site related contaminant
transport and fate in the study area indicate two scenarios for
potential human exposure to lead in addition to conventional urban
lead sources. These pathways are 1) the airborne route, with lead
bearing soil particulates and dusts transported from friable soils
on the Taracorp site and adjacent soils/piles in Area 1 to off-site
locations for subsequent inhalation; 2) the direct contact route,
with exposed soils previously contaminated with lead from:‘
particulate fallout providing a source for ingestion of lead
residues.

1.5 aseline Risk Assessment

The RI presented a detailed site specific risk assessment
which addressed on site and off site conditions and exposures. The
RI Report determined that because of soil lead concentrations,
human exposures via inadvertent soil ingestion and, to a lesser
extent, by inhalation of dusts was possible.

The quantitative risk assessment of the complete exposure
scenarios at the Granite City study area was conducted using a
three pronged approach. First, available monitoring data for blood
lead content of area residents was compared with values considered
by health agencies to constitute a level of concern. Secondly, a

hypothetical worst case scenario was analyzed, which assumed
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chronic lifetime contact with exposed soils. Finally, an available
published study was utilized which provided a basis for estimating
incremental increases in blood lead due to exposure to increasing
levels of soil lead. The results of all three approaches indicate
that the scil lead and air residues present in the Granite City
study area do not represent an unacceptable risk to public health.
Higher exposed surface lead residues exist in areas of Venice
Township which, under chronic exposure conditions, could impact
human health. However, a survey of blood lead content in residents
of this area did not produce evidence of such a health impact,
suggesting that significant exposure to these residents is not
occurring.

The approval of the RI Report by the U.S.EPA included-
necessary changes to the RI Report. Since the U.S. EPA withdrew
the reference dose for lead prior to submission of the RI Report,
they were unable to endorse the risk assessment presented in the
RI Report. In the RI Report approval letter, the U.S.EPA uses a
recommendation derived from a 1977 air quality criteria document
for lead which states "In general, lead in soil and dust appears
to be responsible for blood lead levels in children increasing
above background levels when the concentration in soil or dust
exceeds 500-1000 ppm". This recommendation was adopted by the
Center For Disease Control (CDC) in their 1985 document Preventing

lead Poisoning in Young Children, (Center for Disease Control,
1985) .
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In summary, the impact of lead on public health is under
considerable investigation at ¢this time. The U.S.EPA is
considering establishing a task force to evaluate risks associated
with exposure to lead in surface soils. The results of the site
specific risk assessment and consideration of U.S.EPA's comments
on that risk assessment, suggest that under worst case conditions
some increase in blood lead concentration could be expected in
selected areas around the site. The impact of that increase is the
subject of considerable debate within the community of toxilogical
experts.

1.6 Applicable or Relevant and Appropriate Requirements

Applicable or Relevant and Appropriate Requirements (ARARS)
establish a framework for the selection of a remedial alternative
at the Taracorp site. Draft Guidance on the selection and use of
ARARs 1is provided in an August 1988 publication titled CERCLA
Compliance with Other Laws Manual (USEPA, 1988). ARARs are site
specific, therefore, the purpose of this section is to identify
ARARs and other information to be considered (TBCs) during the
evaluation of remedial alternatives at the Taracorp Site.

ARARs are conveniently separated into three general types:
chemical specific, action specific, and location specific.

Chemical specific requirements ".. are usually health or risk
based numerical values or methodologies which, when applied to site

specific conditions, result in the establishment of numerical
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values. These values establish the acceptable amount or
concentration of a chemical that may be found in, or discharged to
the ambient environment."” (USEPA, 1988)

Action specific requirements ".. are usually technology or
activity based requirements or limitations on actions taken with
respect to hazardous wastes". (USEPA, 1988)

Location specific requirements "..are restrictions placed on
the concentration of hazardous substances or the conduct of
activities solely because they occur in special 1locations"
(USEPA,19588).

This section is organized to address these general categories
of ARARs. In accordance with a February 1 letter from USEPA to NL
Industries addressing potential ARARs, the State of Illinois is'~~
authorized to operate their hazardous waste management program in
lieu of the Federal program with the exception of HSWA
requirements. The State regulations are cited with Federal
regulations cited only when State regulations are not available,
or when the Federal ARAR is more stringent.

1.6.1 Chemjcal Specific Requjirements

Chemical specific requirements are presented for each medium
of interest at this site.

Air

Table 4 presents air related ARARsS. The applicable numerical
criteria for lead in ambient air is defined as 1.5 ug/m’. In
addition, construction activities must meet regulations for worker

exposure to lead in air incorporated in 29 CFR 1910.1025.
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Taracorp Pile and other Wastes

Chemical specific ARARS for solid wastes jindependent of
selected actions at the site have not been identified.

Soils

Chemical specific ARARs for soils independent of selected
actions at the site have not been identified.

Surface Water

The absence of surface water near the site and demonstrated
ground water quality indicates that there are no surface water
related ARARs. Should a remedial technology result in the
collection of runoff from the pile or leachate for discharge to
the Granite City sewer system then existing sewer use ordinances:‘
would be considered as Action Specific ARARs.

Ground Water

Under the Ground Water Protection Strategy EPA has defined
three aquifer classes:

Class 1, Special Ground Water which includes those aquifers
highly vulnerable to contamination and either irreplaceable sources
of drinking water or ecologically vital.

Class 2, Current and Potential Sources of Drinking Water
Having Other Beneficial Uses, includes all other ground water
currently used or potentially available for drinking water or other
beneficial uses.

Class 3, Ground Water Not Considered a Potential Source of
Drinking Water and of Limited Beneficial Use, includes saline or

otherwise contaminated ground§water beyond the level of cleanup
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currently employed in public water system treatment. The ground
water must not migrate to Classes 1 or 2 ground waters or discharge
to surface water and cause further degradation.

Based on information provided by the Illinois State Water
Survey, ground water is not currently being used as a drinking
water source in Granite City. As presented in Section 1.3.7,
municipal water derived from the Mississippi River is provided to
the area hydraulically down gradient of the Taracorp Site.
Existing wells in the area have been identified as supplying water
for flood control and lawn care; not potable uses.

Hydraulically upgradient wells contain total dissolved solids,
mangdnese and sulfates at concentrations above Public and Food
Processing Water Supply Standards contained in the State of"
Illinois Pollution Control Rules and Regqulations (PCBRR) Title 35:
Subtitle C, Chapter 1,Part 302, Subpart C. These standards are
presented in Table 5. Technology for the removal of dissolved
solids and sulfates is not currently employed in the Granite City
public water system treatment, therefore, the aquifer beneath the
site would be identified as a Class 3. 1Illinois PCBRR provides a
water quality standard for waters of the state for which there is
no specific designation under Subtitle C, Chapter 1, Part
302,Subpart B. These general use standards are considered
applicable for ground water beneath the site and are presented on

Table 5.
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1.6.2 Action Specific ARARS

landfill on Site

Testing conducted as part of the RI indicated that materials
within the pile are classified as characteristic hazardous wastes
because of the extractable metal content. The 1Illinois requ-
lations concerning management of hazardous waste are contained in
Title 35, Subtitle G Part 724. Subpart L addresses the management
and closure of Waste Piles. One option for closure under 35 IAC
724.358 is to close the facility with waste left in place. Final

cover requirements which are considered relevant and appropriate

follow: (35 IAC 724.410 (a))

1. Provide long-term minimization of migration of liquids
through the closed landfill;

2. Function with minimum maiﬁtenance:

3. Promote drainage and minimize erosion or abrasion of the
cover;

4. Accommodate settling and subsidence so that the cover's

integrity is maintained; and

5. Have a permeability 1less than or equal to the
permeability of any bottom liner system or natural
subsoils present.

After closure, the following relevant and appropriate requirements

are imposed under 35 IAC 724.410(b):

1. Maintain the integrity and effectiveness of the final
cover, including making repairs to the cap as necessary
to correct the effects of settling, subsidence, erosion
or other events;

2. Continue to operate the leachate collection and removal
system until leachate is no longer detected;
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3. Maintain and monitor the groundwater monitoring system

and comply with all other applicable requirements of
Subpart F;

4. Prevent run-on and run-off from eroding or otherwise
damaging the final cover; and

S. Protect and maintain surveyed benchmarks used in
complying with Section 724.409.

Landfill Off Site
Transport of materials from the Taracorp Piles or SLLR Piles
would involve compliance with hazardous waste management
regulations. 35 IAC Subtitle G, Subpart C, Generators, would be
considered the applicable regulation. Transport of off-site soils
removed as part of the excavation process are not characteristic
or listed wastes, therefore, the applicable regulation would be:.
under 35 IAC 807. Other ARARs which may apply depending on
excavation method are listed in Table 4.
aco jle Treatment O ite
Treatment of the pile contents on-site would involve
compliance with technical criteria included in 35 IAC Subtitle G.
Such treatment would involve waste segregation and off-site
transport. Activities would have to be conducted in a manner which
allows meeting chemical specific ARARs included in Table 4.
c e ea ite
Treatment of pile contents off-site could require transport
of all or portions of the pile off-site. The applicable regulation
would include generator requirements under 35 IAC Subtitle G, Part

?

700, Subpart C.
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In addition to the action specific ARARs listed above, the
fugitive dust regulations of the Clean Air Act, and OSHA
regulations (29 CFR 1910), would apply to all remedial activities.
1.6.3 Location Specific ARARS

a e t

Although the Taracorp Site is not in the Mississippi River
Flood Plain surrounding are#s are. Because no structures are
planned for the surrounding areas, flood plain regulations are not
considered ARARs.

Wet Land Requlations

The Taracorp Site and the other areas considered for

remediation are not adjacent to surface waters and not included as -

wetlandé. Therefore, wet land regulations are not considered
ARARS.
1.7 Remedjal Action Objectives

The Remedial Action Objectives for the Granite City site are
presented in Table 6 for each complete exposure pathway potentially
posing a risk to public health and the environment. The following
text presents the logic used to develop those objectives.

Soijl

A surface soil lead concentration was identified in the Risk
Assessment as being protective of human health within residential
areas. For these areas a surface soil concentration protective of
human health under upperbound worst case assumptions was calculated
at a concentration below 1500 mg/kg of lead in soil. As discussed

in Section 1.5 CDC reported that a soil lead concentration in
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residential areas in excess of the range of 500 to 1000 mg/kg
appears to increase blcod lead concentrations above background.
Based on these considerations the remedial response areas presented
in Figure 4 were identified and presented to EPA and IEPA at a
meeting held on February 8, 1989. These areas were présented in
the Development of Alternatives section dated April 18, 1989, and
commented on in a letter dated June 23, 1989.

Present usage of commercial zoned areas is inconsistent with
worst case assumptions included in the Risk Assessment. However,
portions of these areas could be regularly frequented; therefore,
the same criteria will be applied to soils in these areas. Heavy
industrial 2zoned areas are not subject to the same usage;
therefore, the remedial action objective for these areas is to be:
protective of human health under reasonable exposure conditions or
a concentration of less than 4800 mg/kg.

The areas around the site have been separated to simplify the
discussion of remedial alternatives for soils. Figure 4 presents
the three areas being considered during the development of
alternatives. The areas include the Taracorp Site and an eighteen
block area located to the east and south of the site. These areas
were selected based on land use (see Figure 2), measured soil lead
concentrations in the vicinity, anticipated transport patterns from
the lead smelting operations, and clearly defined boundaries.

As illustrated in Figure 4 and presented in the RI Report
there are selected properties within the City which had elevated

lead concentrations but - have not been included in the areas
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considered for remediation. These sample locations often included
areas near roadways and driveways, and wvere thus subject to
. contamination from leaded gasoline. In addition, these areas were
not considered to be representative of the worst case risk
assessment presented in the RI Report because the contamination is
localized and not in areas where gardens or youth activities are
anticipated.

Waste Piles

The waste piles consist of various process wastes resulting
from secondary lead smelting operations including slag, dross,
matte, grid metal, and plastic and rubber battery cases. The risk
assessment based response objectives for the surface concentration
of the waste pile located in a limited access area is the same ast
for heavy industrial zoned properties.

Remedial action objectives to be considered in the development
of remedial alternatives for the waste piles are presented in Table
6. The major components within the waste pile are blast furnace
slag/matte and battery case material which héve been determined to
have hazardous characteristics pursuant to 40 CFR 261.
Consequently, remedial action objectives for this material are
those associated with the management of hazardous wastes.

Ground Water

The remedial action objectives for ground water is based on
Illinois ground water standards; however, these objectives may be
modified to reflect ground water quality entering the site. Table

S presents the applicable standards for water at the property
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boundary (i.e. Illinois General Use Standards). The "background"
water quality did demonstrate total dissolved solids, manganese,
and sulfates at concentrations greater than the Illinois ground
water quality standards. The remedial action objective is to limit
migration of site related substances to ground water to rates
sufficient to allow ground water quality at the property boundary
to meet Illinois General Use Standards or match "background"
quality if it exceeds the published General Use Standards.

Air

The remedial action objective is to maintain air quality at

less than 1.5 ug of Pb/n? in ambient air as has been the case at
air monitoring stations for the past six years.
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SECTION 2 - IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
2.1 screening Criteria and Methodology

The identification and screening of remedial technologies was
accomplished using a multi-phased approach based on that presented
in the U.S. EPA's idance fo duct med v tio
and Feasibility Studies Under CERCLA (Interim Final, August 1988)
(USEAP 1988 b). The approach used was consistent with the Consent
Order and the National 0il and Hazardous Substances Pollution
Contingency Plan (NCP, 40 CFR Part 300). This section describes
and documents the identification and screening of technologies used
for the Taracorp site.

Once the remedial action objectives and ARARs are identified

(Sections 1.6 and 1.7) general response actions for each medium of

interest are defined such that the remedial action objectives would
be satisfied. The volumes or areas of contaminated media are then
identified, based on the site conditions defined by the RI, and the
level of protectiveness specified and screened on the basis of
technical implementability. Technology types and process options
which cannot be effectively implemented would not be considered
further. The remaining process options are then screened in
greater detail with respect to the data gathered during the RI

based on the following criteria:

1. Effectiveness. This criterion evaluates the technology
process options in terms of handling the estimated areas
or volumes of contaminated media and meeting the
pertinent remedial action objectives. It also considers
the effectiveness in protecting human health and the
environment during construction and implementation. The
criterion also considers how proven and reliable the
process option would be relative to site conditions.
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2. Implementability. The feasibility of implementing a
process option under such institutional constraints as
the availability of treatment, storage, and disposal
services, special permitting requirements, and the need

and availability of equipment and skilled workers is
evaluated by this criterion.

3. Ccost. A cost analysis limited to relative capital and
operation and maintenance costs is conducted.
2.2 Jdentification of General Response Actions
The remedial action objectives for the Taracorp site are
presented in Section 1.7 and Table 6. General response actions
pertinent to the Taracorp site will be based on these objectives.
The list of general response actions presented in Table 8 and other

typical means for addressing the objectives were evaluated relative

to the actions. The general response actions which were determined ,;

to be applicable to the objectives were institutional actions,
containment actions, removal actions, and treatment actions. 1In
addition, no action was also considered in accordance with the
USEPA guidance document (USEPA, 1988).
2.2.1 No Action

This general response action does not contain technologies
but rather can be used to identify contamination problems in the
absence of remediation. No Action is typically carried through the
FS as an alternative which is used as a basis for comparing the
other alternatives.
2.2.2 Institutional Actions

Institutional Actions include 1legal, 1local or state

restrictions which can be enacted and enforced to protect public
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health and the environment in the vicinity of the site before,
during, and/or after implementation of the remedial action. Site
access restrictions, such as fencing, are also considered
institutional controls.
2.2.3 contajinment Actions

Containment Actions include technologies which isolate
materials from migration pathways or receptors such that exposure
pathways are not complete.
2.2.4 Removal Actjons

Removal Actions include technologies which prevent complete
exposure scenarios by removing the contaminant source. These
actions include methods which address soils with unacceptable lead
concentrations and the waste piles.
2.2.5 Treatment Actions

Treatment Actions address contaminants by reducing their

toxicity, mobility or volume such that acceptable risks are

attained.
2.3 Identification and Screening of Technologies
2.3.1 No Actijon

scriptio

No Action as a General Response Action does not include any
remedial technologies. As will be presented in Section 3, the No
Action Alternative considered in this FS includes institutional
controls such as fencing, land use restrictions, deed restrictions,

and ground water monitoring. The No Action Alternative would thus
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limit exposure to contaminants and provide continuing information
on environmental conditions. It would not, however, achieve all
remedial action objectives.

Screening

The initial screeﬁing of the No Action General Response Action
for contaminated soils/alleys and the waste piles are presented in
Tables 9-12. Although no action does not achieve the remedial

action objectives, it will be considered further in accordance with

the NCP.
2.3.2 Institutional Actions
Descriptions

Institutional Actions include action restrictions for the

contaminated soil and fill areas and access restrictions and .

monitoring for the waste piles. The technologies and process
options for this General Response Action are presented in Tables
9 and 10 for the contaminated soil/alley areas and waste piles
respectively. As noted in Tables 9 and 10, process options of
fencing, land use restrictions, and deed restrictions were
identified for the soil/alley areas and waste piles. Ground water
monitoring was also identified for the waste piles.

Fencing would include the placement of a fence around the
contaminated areas to limit access and thereby reduce risks of
direct contact with the contaminated areas. Land use restrictions

and deed restrictions would also reduce risks of direct contact
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with the contaminants by restricting land use. Ground water
monitoring would provide information relative to the migration of
contaminants off-site.

Screening

The initial screening of technologies and process options for
Institutional Actions is presented in Tables 9 and 10. The process
options which were identified were found to be potentially
applicable. Following the initial screening, the process options
were evaluated using the criteria of effectiveness,
implementability, and cost. The process 6ption evaluation is
presented in Tables 11 and 12 for the soil/alley and waste piles,
respectively. Although the process options would not be effective
in reducing contamination, the access restrictions would serve to:
limit access and direct contact exposure, and ground water
monitoring would provide information relative to contaminant
migration. The identified process options will be considered
further.
2.3.3 containment Actions

Description

Containment Actions include capping and 1land disposal
technologies. The remedial technologies and process options for
this General Response Action are presented in Tables 8 and 9 for
the contaminated soil/alley areas and waste piles, respectively.
The capping process options include clay, asphalt, and concrete for

both the contaminated soil/alley areas and waste piles. A
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multimedia cap is considered for the waste piles as is a
supplemental bottom liner. A landfill process option is also
considered for both areas.

Capping with clay would involve the installation of compacted
clay with a vegetated soil layer over the contaminated areas.
Similarly, the use of asphalt, sod, or concrete would involve the
installation of a layer of the material over the areas of
contamination. A multimedia cap would be comprised of soil
bedding, a synthetic membrane, lateral drainage materials, and
vegetated soil. These materials would be placed over the areas of
contamination. A supplemental bottom 1liner could be used in
conjunction with the multimedia cap. The bottom liner would
consist of an impermeable clay layer, a secondary drainage layér,;'
a synthetic membrane, and a primary drainage layer. Utilization
of such a bottom liner would require excavation of pile materials
and placement of these materials over the bottom liner.
Landfilling would include the placement of contaminated scil and
other non-hazardous materials in a non-RCRA landfill; hazardous
materials would be placed in a RCRA landfill.

Screening

The initial screening of technologies and process options for
Containment Actions 1is presented in Tables 9 and 10. All
identified process options, with the exception of capping with sod

over the waste piles, were determined to be potentially applicable.
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The evaluation of process options using the criteria of
effectiveness, implementability, and cost is summarized in Tables
11 and 12 for the contaminated soil/alleys and waste piles,
respectively. Relative to the contaminated soil/alleys, two types
of areas would need to be addressed: vegetated soil areas (e.g.,
lawns) and unpaved alleys and driveways. For the vegetated soil
areas, sod is the process option selected to represent the capping
technologies, whereas asphalt is representative of the capping
technologies for the unpaved driveways and alleys. These process
options will be considered further. Landfilling will also be
considered further. The multimedia cap will be carried forward as

representative of capping technologies for the waste piles. The

supplemental bottom liner will also be retajned for further .

consideration. 1In addition, landfilling of waste pile materials
will be considered further.
2.3.4 Removal Actions

Description

Removal Actions include the excavation remedial technology
which can be utilized to remove materials from their existing
locations so they can be managed more appropriately. Excavation
process options are presented in Tables 9 and 10 for the
contaminated soil/alleys and waste piles, respectively. The
identified excavation process options include backhoes, cranes,

front-end loaders, scrappers, pumps, industrial vacuum, drum
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grapplers, and forklifts. The initial screening of technologies
and process options is summarized in Table 9 for the contaminated
soil/alleys and Table 10 for the waste piles.

Backhoes and front-end loaders were determined to be
potentially applicable for excavating the contaminated soil/alley
areas. Backhoes, cranes, front-end loaders, and drum grapplers
were identified as potentially applicable for excavating the
materials found in the waste piles.

The evaluation of process options using the criteria of
effectiveness, implementability, and cost is presented in Tables
11 and 12 for the contaminated soil/alley areas and waste piles,
respectively. Each of the process options which passed the initial
screening also passed the evaluation of process options and will -
be considered further.

2.3.5 Treatment Actions

Description

Treatment Actions include solidification/stabilization/
fixation, recycle/recovery, thermal treatment, and chemical/
physical treatment technologies. These types of technologies are
used to reduce or minimize the mobility, toxicity, or volume of
contaminants. As shown in Table 9, solidification/stabilization/
fixation, chemical/physical treatment, recycle/recovery and thermal
treatment technologies were identified for the contaminated
soil/alley areas. The process options for solidification/
stabilization/fixation include proprietary processes such as those

marketed by Chemfix, Lopat Enterprises, and Envirosafe. Soil
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washing/leaching and in-place precipitation immobilization are
process options in the chemical/physical treatment technology.
Thermal treatment process options for the contaminated soil/alley
include incineration and in-situ vitrification. Hard rubber which
was used as fill and paving materials could be recycled/recovered
as an additive in the manufacture of asphalt.

The remedial technologies and process options identified for
the waste piles are presented in Table 10. The remedial
technologies include recycle/recovery, solidification/stabili-
zation/fixation, and thermal treatment. The recycle/recovery
process options include segregation methods such as those developed
by M.A. Industries, Polycycle, Inc. and Cal West, as well as heavy
media separation. Electrowinning, extraction, and asphalt addition -
are other recycle/recovery process options which could be used to
recycle or recover the waste pile materials. The solidification/
stabilization/fixation process options which were identified for
the contaminated soil/alley areas could also be applied to the
waste piles. The thermal treatment process'options for the waste
piles include in-situ vitrification and secondary lead smelters
such as Master Metals.

Sclidification/stabilization/fixation processes are used to
physically or chemically bind contaminants such that their mobility
is reduced or prevented. The processes are most effective when the
contaminated materials and stabilizing agents are mixed in a
reactor rather than in-situ. Proprietary processes such as those

marketed by Chemfix, Lopat Enterprises, and Envirosafe are
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representative of those available. The stabilization process would
render waste materials non-EP Toxic such that they would be managed
as non-hazardous waste. This process option could be used to treat
contaminated materials from both the soil/alley areas and the waste
piles.

The two process options identified for the chemical/physical
treatment of contaminated materials were soil washing/leaching and
in-situ precipitation immobilization. The soil washing/leaching
process option involves the washing of contaminants from the soil
using an aqueous solution of acid, base, chelating agent, oxidizing
agent, or surfactant. The process would be conducted in a reaction
vessel or vessels. The washed soil could be replaced as backfill
or landfilled as appropriate. The leachate would be treated. In- "
situ precipitation immobilization would involve treatment of the
soil with a solution which would immobilize the metallic
contaminants in the soil column through precipitation. This
process would be conducted in-situ.

Several recycle/recovery options were identified, primarily
for the waste pile constituents. Separation methods for the waste
pile include proprietary processes marketed by M.A. Industries,
Polycycle Industries, Cal West, and heavy media separation. M.A.
Industries' two systems are for battery reclamation and
classification. These separate battery materials (hard rubber,
plastics, oxides) using a hydro-classification system. The
Polycycle Industries and Cal West systems also use hydro-

classification to separate materials and are fundamentally similar

33



to the M.A. Industries system. Heavy media separation processes
separate solids of different specific gravity, utilizing a fine-
grained solid of high specific gravity suspended in a liquid. Upon
introduction into the suspension liquid, solids with a sufficiently
high specific gravity sink, whereas solids with low specific
gravity float.

Electrowinning is a method by which metals are electro-
lytically extracted from their soluble salts. In this process,
contaminated materials are initially leached, followed by a liquid/
solid separation, and then the metals are electrowon in an
electrolytic cell.

The hard rubber from the alleys and waste piles could:
potentially also be used as an additive in the manufacture of
asphalt. This would be similar to solidifying the hard rubber
materials in that it would result in reduced mobility of
contaminant associated with the hard rubber.

Three thermal treatment process options were also identified
and screened. These processes included in-situ vitrification,
secondary lead smelting, and incineration. 1In-situ vitrification
is a process where an electric current is passed through scil or
waste materials between electrodes. The resistance to the electric
current generates enough heat to oxidize organic constituents and
melt s0il. The metallic constituents are sealed in the resulting
glass-like matrix. Off-gases are collected and treated.

A secondary lead smelter could be used to recover lead

remaining in some of the waste pile constituents. A minimum lead
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content of 27% is often considered a minimum cutoff for secondary
smelter feed. This would have to be preceded by a separation
technology such that the lead-bearing materials could be separated
from the non-smeltable materials. Master Metals, Inc. of
Cleveland, Ohio, currently operates a secondary lead ;nolter.

Incineration is a process whereby organic constituents are
oxidized or pyrolyzed. In some cases, inorganic constituents have
reportedly been fixed in the ash such that non-EP toxic conditions
are established. 1In other cases, this has not been the case.

Screening

Tables 9 and 10 summarize the initial screening of Treatment
Action technologies and process options for the soil/alley areas °
and waste @piles, respectively. For <the soil/alley areas,:
solidification/stabilization/fixation, using a proprietary process,
and chemical/physical treatment using soil washing/leaching were
determined to be potentially applicable for either the soil or
alley fill and paving materials. Using the alley fill and paving
material (hard rubber) as an asphalt addition was also determined
to be potentially applicable. Relatiw}e to the waste piles,
segregation using M.A. Industries/Polycycle Industries/Cal West,
secondary smelting, and using the hard rubber as an asphalt
additive were determined to be potentially applicable.

These potentially applicable options were then evaluated using
the criteria of effectiveness, implementability -and cost. The
results are summarized in Tables 11 and 12 for the contaminated

soil/alley areas and waste piles, respectively. The process
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options of segregation (M.A. Industries, Polycycle Industries, or
Cal West) and secondary lead smelting will be considered further.
2.4 Summary of Remedial Technology Screening

The remedial technologies and process options which passed the
screening process are presented in Tables 11 and 12. These
technologies and process options will be used to develop remedial

alternatives, as presented in Section 3.
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SECTION 3 DEVELOPMENT-OF REMEDIAL ALTERNATIVES

3.1 Development of Remedjal Alternatives
The screening of the remedial technologies summarized in

Section 2 eliminated those which were not protective of the public
“health or the environment or were not technically or economically
feasible. This process resulted in the selection of several
representative process optioné as identified in Tables 11 and 12.
In this section the selected process options will be combined into
a series of remedial alternatives which address each of the media
targeted for remediation.

~ The Remedial Alternatives are illustrated on Table 13. Common
to many of the remedial alternatives are institutional controls.:
The institutional controls available considered in this alternativé
are summarized below.

Site Access Restrictions - A fence is an effective method for
preventing unintentional contact with contaminated soils and
discouraging intentional contact.

Restrictive Covenants - Restrictive covenants can be imposed
on the use of the property. A property owner may proscribe
property use above and below the ground surface. Restrictions
against use of the surface part of the property could include
prohibitions against any construction which would disturb a
surface cap. Restrictions against subsurface use could include
prohibitions against excavations into subsurface contamination
or installation of borings for any purpose, including ground
water withdrawal wells. Institutional controls on property
not owned by Taracorp could be implemented either through
private agreements or through the EPA's authority to exercise
eminent domain.

Covenant Not to Sell Property - Taracorp has the right to
covenant not to sell the property. Execution of an instrument
is legally binding on Taracorp as well as on its successors
and assigns.
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Conveyance of Rights to a Third Party - Taracorp could convey
portions of the property to another party such as the State
of Illinois. Such a conveyance would ensure that
institutional controls be maintained in perpetuity.

3.1.1 Alternative A
Meonitoring: Air Quality Monitoring; Ground Water Monitoring

Institutional Controls: Site Access Restrictions; Land Use
Restrictions; Deed Restrictions; Sale Restrictions

The no action alternative (A) includes a group of activities
that can be used to monitor contaminant transport. The sources
considered potentially viable include air, surface soils, and
ground water. These activities are designed to prevent
unacceptable risks to the public posed by the contaminants present
in the Taracorp and SLIR piles. It includes institutional controls.
on the Tarcorp property and other properties where residual
concentrations do not meet Remedial Objectives.

Ground water monitoring would be performed twice per year at
each of the existing wells illustrated on Figure 7. Moreover, an
additional well would be installed adjacent to well 104. This new
well, screened at a lower elevation than well 104, would be used
to better define ground water quality in the deeper water table
aquifer. The analytical program would include pH, conductivity,
alkalinity, sulfate, total dissolved solids, arsenic, cadmium, and
lead.

High volume air monitors are presently located in Granite City
as illustrated in Figure 8. A review of IEPA air monitoring data

in Granite City would be done on an annual basis.
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An annual report would be prepared which would summarize the
results of sampling conducted during the previous calendar year.
The report would present the data obtained as well as an
interpretation of that data.

The institutional controls pertinent to this alternative
include site access restrictions, restrictive covenants, deed
restrictions, property transfer restrictions, and private third-

party agreements.

3.1.2 Alternatjve B

Taracorp Pile: Multimedia Cap, Institutional Controls
Taracorp Drums: Off Site Recovery at Secondary
Lead Smelter
SLLR Piles: Excavate and Consolidate with Taracorp
Pile
Venice Alleys: Asphalt or Sod Cover Based on Usage

Eagle Park Acres: Vegetated Clay Cap, Institutional Contrblé
Area 1 Unpaved

Surfaces: Asphalt or Sod Cover Based on Usage
Area 2 Unpaved

Surfaces: Asphalt or Sod Cover Based on Usage
Area 3 Unpaved

Surfaces: Asphalt or Sod Cover Based on Usage
Monitoring: Air and Groundwater Monitoring

To implement Alternative B, drums containing lead drosses and
other production by products would be removed to an off site
secondary lead smelter for lead recovery. Wastes contained in the
SLLR piles would be consolidated into the Taracorp pile; the
consolidated pile would be graded and capped with a multimedia cap.
Figure 9 presents a typical section of the proposed cap as well as
potential finished grades. Institutional controls such as site
access restrictions, restrictive covenants, deed restrictions, and

property transfer restrictions would also be implemented.
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Eagle Park Acres would be purchased and a vegetated clay cap
meeting ARARs would be installed over the battery case material.
Institutional «controls such as site access restrictions,
restrictive covenants, deed restrictions, and property transfer
restrictions would also be implemented.

Venice Alleys would be covered in accordance with present
usage. Asphalt would be applied to those portions subject to
vehicular or pedestrian use; the remaining areas would be covered
with 3 inches of topsoil followed by sod.

Unpaved portions of Areas 1, 2, and 3 would be covered in
accordance with present usage. Asphalt would be applied to unpaved
driveways and alleys; grassed or open areas would be covered with
three inches of topsoil followed by sod. Removal of existing soils"
would be 1limited to driveway subgrade preparation, therefore
surface elevations would change somewhat depending on surface
treatment. Any soil excavated would be transported to the Taracorp
pile for use in grading prior to cap installation.

The air and groundwater monitoring included in the no action
alternative would also be implemented as part of Alternative B.

3.1.3 Alternative C

Taracorp Pile: Multimedia Cap, Institutional Controls
Taracorp Drums: Off Site Recovery at Secondary
Smelter
SLLR Piles: Excavate and Consolidate with Taracorp
Pile
Venice Alleys: Excavate Case Material and Consolidate

with Taracorp Pile. Restore Surfaces
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Eagle Park Acres: Excavate Case Material and Consolidate

with Taracorp Pile. Restore Surfaces
Area 1 Unpaved

Ssurfaces: Excavate Soil and Consolidate with

Taracorp Pile. Restore Surfaces.
Area 2 Unpaved

Surfaces: Excavate Soil and Consolidate with

Taracorp Pile. Restore Surfaces.
Area 3 Unpaved

Surfaces: Asphalt or Sod Cover Based on Usage
Monitoring: Air and Groundwater Monitoring

To implement Alternative C, drums containing lead drosses and
other production by products would be removed to an off site
secondary lead smelter for lead recovery. Wastes contained in the
SLLR piles would be consolidated into the Taracorp pile; the
consolidated pile would be graded and capped with a multimedia cap.
Figure 9 presents a typical section of the proposed cap as well as :
potential finished grades. Institutional controls such as site’
access restrictions, restrictive covenants, deed restrictions, and
property transfer restrictions would also be implemented.

Battery case material would be excavated from both Venice
Alleys and Eagle Park Acres and transferred to the Taracorp Pile.
These areas would be restored with either asphalt or sod, in
accordance with current usage.

Unpaved portions of Areas 1 and 2 would be excavated to a
depth of three inches and restored with either asphalt or sod, in
accordance with current usage. Excavated soil would be transported

to the Taracorp Pile for use in grading prior to cap installation.
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Unpaved portions of Areas 3 would be covered in accordance
with present usage. Asphalt would be applied to unpaved driveways
and alleys:; grassed or open areas would be covered with three

inches of topsoil followed by sod. Removal of existing soils would
be limited to driveway subgrade preparation, therefore surface
elevations would change somewhat depending on surface treatment.
Any soil excavated would be transported to the Taracorp pile for
use in grading prior to cap installation.

The air and groundwater monitoring included in the no action
alternative would also be implemented as part of Alternative C.

3.1.4 Alternative D

Taracorp Pile:
Taracorp Drums:

SLLR Piles:
Venice Alleys:
Eagle Park Acres:

Area 1 Unpaved
Surfaces:

Area 2 Unpaved
Surfaces:

Area 3 Unpaved
Surfaces:

Monitoring:

Multimedia Cap, Institutional Controls :
Off Site Recovery at a Secondary Lead:
Smelter

Excavate and Consolidate with Taracorp
Pile

Excavate Case Material and Consolidate
with Taracorp Pile. Restore Surfaces
Excavate Case Material and Consolidate
with Taracorp Pile. Restore Surfaces

Excavate Soil and Consolidate with
Taracorp Pile. Restore Surfaces.
Excavate Soil and Consolidate with
Taracorp Pile. Restore Surfaces.
Excavate Soil and Consolidate with

Taracorp Pile. Restore Surfaces.
Air and Groundwater Monitoring

To implement Alternative D, drums containing lead drosses and

other production by products would be removed to an off site
secondary lead smelter for lead recovery. Wastes contained in the

SLIR piles would be consolidated into the Taracorp pile; the
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consolidated pile would be graded and capped with a multimedia cap.
Figure 9 presents a typical section of the proposed cap as well as
potential finished grades. 1Institutional controls such as site
access restrictions, restrictive covenants, deed restrictions, and
property transfer restrictions would be implemented.

Battery case material would be excavated from both Venice
Alleys and Eagle Park Acres and transferred to the Taracorp Pile.
These areas would be restored with either asphalt or sod, in
accordance with current usage.

Unpaved portions of Areas 1, 2, and 3 would be excavated to
a depth of three inches and restored with either asphalt or sod,
in accordance with present usage. Excavated soil would be
transported to the Taracorp Pile for use in grading prior to cap:
installation.

The air and groundwater monitoring included in the no action
alternative would also be implemented as part of Alternative D.

3.1.5 Alternative E

Taracorp Pile: Multimedia Cap, Supplemental Liner,
Institutional Controls

Taracorp Drums: Off Site Recovery at a Secondary Lead
Smelter

SLLR Piles: Excavate and Consolidate with Taracorp
Pile

Venice Alleys: Excavate Case Material and Consolidate
with Taracorp Pile. Restore Surfaces

Eagle Park Acres: Excavate Case Material and Consolidate

with Taracorp Pile. Restore Surfaces
Area 1 Unpaved

Surfaces: Excavate Soil and Consolidate with

Taracorp Pile. Restore Surfaces.
Area 2 Unpaved

Surfaces: Excavate Soil and Consolidate with
Taracorp Pile. Restore Surfaces.
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Area 3 Unpaved

Surfaces: Excavate Soil and Consolidate with
Taracorp Pile. Restore Surfaces.
Monitoring: Air and Groundwater Monitoring

To implement Alternative E, drums containing lead drosses and
other production by products would be removed to an off site
secondary lead smelter for lgad recovery. An impermeable liner
would then be installed on a section of Area 1 adjacent to the
Taracorp pile. This section would be excavated to a depth of 3
inches prior to liner installation, with the excavated soil staged
with the Taracorp pile. The liner would consist of 2 feet of clay,
1 foot of sand (secondary drainage layer), a 60 mil synthetic
membrane, and 1 foot of sand (primary drainage layer). A primary:;
and secondary leachate collection system (perforated PVC piping)
would also be provided. Excavated soils from Areas 1, 2, and 3
would be placed over the primary drainage layer as a base to
protect the liner from damage. Following liner construction, waste
materials from the Taracorp Pile, SLLR piles, Eagle Park Acres, and
Venice Alleys would be excavated, transported to and placed on the
liner. These wastes would -be covered and graded with soils
excavated from the base of the former Taracorp Pile. A multimedia
cap would then be installed over the consolidated pile. Figure 9
presents a typical section of the proposed cap; Figure 10 shows the
proposed liner 1location. Institutional controls such as site
access restrictions, restrictive covenants, deed restrictions, and

property transfer restrictions would also be implemented.
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As discussed above, battery case material would be excavated
from both Venice Alleys and Eagle Park Acres and transferred to the
newly constructed liner. These areas would be restored with either
asphalt or sod, in accordance with current usage.

Unpaved portions of Areas 1, 2, and 3 would be excavated to
a depth of three inches and restored with either asphalt or sod,
in accordance with present usége. As stated above excavated soil
would be transported to the newly constructed liner and placed
directly over the primary drainage layer, to protect the synthetic
membrane from damage from heavy slag and debris.

Air and groundwater monitoring included in the no action
alternative would be implemented as part of Alternative E.

3.1.6 Alternative F

Taracorp Pile: Multimedia cCap, Supplemental Liner,
Recovery of Plastic Battery Case
Material and Lead, Institutional Controls

Taracorp Drums: Off Site Recovery at a Secondary Lead
Smelter

SLIR Piles: Excavate and Consolidate with Taracorp
Pile

Venice Alleys: Excavate Case Material and Consclidate
with Taracorp Pile. Restore Surfaces

Eagle Park Acres: Excavate Case Material and Consolidate

with Taracorp Pile. Restore Surfaces

Area 1 Unpaved

Surfaces: Excavate Soil and Consolidate with
Taracorp Pile. Restore Surfaces.

Area 2 Unpaved

Surfaces: Excavate Soil and Consolidate with
Taracorp Pile. Restore Surfaces.

Area 3 Unpaved

Surfaces: Excavate Soil and Consolidate with
Taracorp Pile. Restore Surfaces.
Monitoring: Air and Groundwater Monitoring
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To implement Alternative F, drums containing lead drosses and
other production by products would be removed to an off site
secondary lead smelter for lead recovery. An impermeable liner
would then be installed on a section of Area 1 adjacent to the
Taracorp pile. This section would be excavated to a depth of 3
inches prior to liner installation, with the excavated soil staged
with the Taracorp pile. The liner would consist of 2 feet of clay,
1 foot of sand (secondary drainage layer), a 60 mil synthetic
membrane, and 1 foot of sand (primary drainage layer). A primary
and secondary leachate collection system would also be provided.
Excavated soils from Areas 1, 2, and 3 would be placed over the
primary drainage layer to protect it from damage. Following liner
construction, processed waste materials from the Taracorp Pile, as
well as excavated materials from the SLLR piles, Eagle Park Acres,
and Venice Alleys, would be transported to the liner. These wastes
wsuld be covered and graded with soils excavated from the base of
the former Taracorp Pile. A multimedia cap would then be installed
over the consolidated pile. Figqure 9 presents a typical section
of the proposed cap; Figure 10 shows the proposed liner location.
Institutional controls such as site access restrictions,
restrictive covenants, deed restrictions, and property transfer
restrictions would also be implemented.

Prior to transport to the newly constructed liner, waste
materials in the Taracorp Pile would be processed to recover
plastic battery case material and smeltable lead. During the

initial excavation, waste materials would be visually segregated:
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excavations containing primarily slag would be transported directly
to the adjacent 1liner; those containing significant amounts of
plastic battery case material and smeltable lead would be
transported to an on-site segregation unit. The commercially
available unit would utilize flotation as a recovery mechanism.
Recovered plastic would be shipped off-site for use as a raw
material. Recovered lead and lead oxide would be shipped to a
secondary smelter after drying. Residuals, including slag and
rubber case material, would be transported to the liner.

As discussed above, battery case material would be excavated

from both Venice Alleys and Eagle Park Acres and transferred to the

newly constructed liner. It is thought that these casings are -

primarily rubber, and therefore not likely suitable for recycling.
If significant amounts of plastic casings are excavated, however,
they would be processed in the same fashion as the Taracorp pile
casings. Venice Alleys and Eagle Park surface areas would be
restored with either asphalt or sod, in accordance with current
usage. |
Unpaved portions of Areas 1, 2, and 3 would be excavated to
a depth of three inches and restored with either asphalt or sod,
in accordance with present usage. As stated above, excavated soil
would be transported to the newly constructed liner and placed
directly over the primary drainage layer, to protect the synthetic
membrane from damage from heavy slag and debris.
The air and groundwater monitoring included in the no action

alternative would also be implemented as part of Alternative F.
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3.1.7 Alternative G

Taracorp Pile: Recovery of Plastic Battery Case Material
and Lead, Disposal of Residuals in RCRA
Landfill

Taracorp Drums: Off Site Recovery at a Secondary Lead
Smelter

SLLR Piles: Disposal in RCRA Landfill

Venice Alleys: Excavate Case Material, Disposal in RCRA

Landfill. Restore Surfaces

Eagle Park Acres: Excavate Case Material, Disposal in RCRA
Landfill. Restore Surfaces.

Area 1 Unpaved

Surfaces: Excavate and Restore. Disposal in RCRA
Landfill.

Area 2 Unpaved

Surfaces: Excavate and Restore. Disposal in Non-
RCRA lLandfill.

Area 3 Unpaved

Surfaces: Excavate and Restore. Disposal in Non-
RCRA Landfill.
Monitoring: Groundwater Monitoring

To implement Alternative G, drums containing lead drosses and:
other production byproducts would be removed to an off site
secondary lead smelter for lead recovery. The remaining waste
materials in the Taracorp Pile would be excavated, processed to
recover recyclable blastic, and disposed of in a RCRA landfill.

Processing would consist of visual segregation during initial
excavations to separate non plastic bearing wastes from wastes
containing plastics. Non plastic bearing waste would be
transported directly to the RCRA landfill; those containing
significant amounts of plastic battery case material and smeltable
lead would be transported to an on-site segregation unit. The
commercially available unit would utilize flotation as a recovery

mechanism. Recovered plastic would be shipped off-site for use as
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a raw material. Recovered lead and lead oxide would be shipped to
a secondary smelter after drying. Residuals, including slag and
rubber case material, would be transported to the RCRA landfill.

Battery case material would be excavated from both Venice
Alleys and Eagle Park Acres and transported directly to the RCRA
landfill. It is thought that these casings are primarily rubber,
and therefore not likely suitable for recycling. If significant
amounts of plastic casings were excavated, however, they would be
processed in the same fashion as the Taracorp pile casings. Venice
Alleys and Eagle Park Acres surface areas would be restored with
either asphalt or sod, in accordance with current usage.

Unpaved portions of Areas 1, 2, and 3 would be excavated to
a depth of three inches and restored with either asphalt or sqd,
in accordance with present usage. Excavated soil from Area 1 wouldz
be transported to a RCRA landfill; excavated soil from Areas 2 and
3 would be transported to a non-RCRA landfill.

The groundwater monitoring included in the no action
alternative would also be implemented as part of Alternative G.
Long term air monitoring would not be required.

3.2 creenj o ternativ

The intent of the screening of alternatives step is to
eliminate alternatives that are significantly less implementable
or more costly than comparably effective alternatives. The
screening is conducted on the basis of effectiveness, ease of

implementation, and cost.
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The factors included under the criterion of effectiveness are
a) overall reduction in toxicity, mobility or volume of waste; b)
long-term effectiveness and permanence; c) short-term impacts which
the alternatives may pose during implementation; and d4) how quickly
protection can be achieved. Alternatives that do not protect human
health and the environment to an acceptable degree are not carried
through this initial screening of alternatives, with the possible
exception of the no-action alternative (Alternative A). The no-
action alternative will be carried through to the detailed analysis
step without prior screening, as a baseline for comparison with
other alternatives, regardless of the degree of protectiveness it
offers.

Implementability is associated with the difficulty in:
constructing, operating and maintaining a particular alternative.
The performance of a remedial action is subject to a number of
technical, administrative and logistical issues. These factors are
assessed to characterize the implementability of each alternative.
An alternative which would be more difficult or time consuming to
implement than a comparably effective remedy would not be carried
through this initial screening.

Cost factors include costs necessary to perform a remedial
action, and any operating and maintenance costs associated with an
action. Cost is used to eliminate alternatives which provide a

similar degree of protectiveness at a significantly greater cost.
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3.2.1 Effectiveness
Each remedial action alternative (B,C,D,E,F,G) would result

in the elimination of unacceptable risk to humans and the
environment through a combination of containment and treatment
technologies. All remedial response objectives would be achieved
by each alternative.

Alternatjve B represents an in-situ containment alternative.
As the site is not located within a flood plain, containment of
contaminated materials within the capped Taracorp pile would
eliminate the potential for direct contact with contaminants and
virtually eliminate the potential for transport of contaminants by
ground or surface water. The potential for migration of metals
would be limited by:

- the installation of a multimedia cap which would eliminate
run-on and direct contact of precipitation with the pile;

- the high alkalinity of the ground water;
- the low solubility of metal carbonates; and
- cation exchange within the unconsolidated deposits.

- the clay barrier (10'7 to 10°% cnm/sec) beneath most of the
existing pile

The installation of a multimedia cap over the contaminated
materials would also eliminate the potential for direct contact
with or migration of contaminants via the air pathway. In
addition, capping in-situ would reduce the potential for short term
impact to human health and the environment caused by the generation
of contaminated dust. Air modeling conducted for another site
involving battery case material (Dames & Moore, 1988) concluded

that for alternatives involving large scale excavation of materials
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"substantial on-site controls would be necessary and there is a
possibility that even maximal management controls on-site would not
prevent excessive short term off-site impacts".

The installation of caps over waste materials at Eagle Park
Acres (vegetated clay) and Venice Alleys (asphalt) would virtually
eliminate the potential for direct contact with waste materials and
would limit the potential for migration of contaminants off-site.
Installation of cover (asphalt or three inches of topsoil plus sod)
over contaminated soils in Areas 1, 2, and 3 would effectively
limit the migration of contaminants and limit the potential for
direct contact with contaminants.

‘The in-situ containment specified by Alternative B could be
implemented in a relatively short period of time, as standard-.~
construction techniques would be utilized, and as excavation would
be limited.

Alternative C provides an additional level of protection to
human health and the environment at Eagle Park Acres, Venice
Alleys, Area 1 and Area 2. Implementation of Alternative C
requires the excavation of waste materials and contaminated soils
from these areas and consolidation of the materials into the
Taracorp pile. The potential for migration of contaminants
offsite, or for direct contact with contaminants in these areas,
therefore, is eliminated. In addition, consolidating contaminated
materials facilitates the implementation of institutional controls,
which may not be as effectively implemented at multiple remote

sites.
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The potential for short term impact to human health and the
environment caused by generation of contaminated dust could be
greater during implementation of Alternative C than Alternative B.
Appropriate dust control and respiratory protective measures would
be required.

Alternative C would require more time to implement than
Alternative B, as excavation is required. The additional time,
however, would not be expected to be significant, as mobilization,
clearing, and installation of cover is common to both alternatives.

Alternative D extends the additional protection provided by
excavation and consolidation of contaminated soils to Area 3. It
should be noted that both methods, i.e. cover versus excavation and -
consolidation, are effective in 1limiting human contact withl
contaminated materials and in limiting the potential for transport
of materials off-site. The increased margin of effectiveness
afforded by excavation and consolidation decreases as contaminant
concentration in soil decreases. This margin of effectiveness will
require close examination during the detailed evaluation of
alternatives.

Alternative D would require slightly more time to implement
than Alternative C.

Alternatives E, F, and G differ from Alternative D only in
their treatment of the Taracorp pile. They provide the same highly
effective 1level of protection afforded by excavation and
consolidation to Eagle Park Acres, Venice Alleys, and Areas 1, 2,

and 3 as doesAhlternative D.
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Implementation of Alternative E requires the use of a bottom
liner beneath the Taracorp pile. The use of such a liner would
prove highly effective in eliminating the potential migration of
contaminants. As discussed above, however, a multimedia cap alone
was judged effective in eliminating the potential migration of
contaminants. The increased margin of effectiveness provided by
the bottom liner, therefore, will require close examination during
the detailed evaluation of alternatives.

Implementation of Alternative E would require excavation of
over 85,000 cubic yards of contaminated material at the Taracorp
site. Such excavation could increase the potential for short term
impact to human health and the environment caused by generation of .
contaminated dust. Effective control of such dust could be beyond
the capability of present technology:; effective controls would have
to be developed. The surface area of exposed waste materials would
also increase during implementation of the alternative, increasing
the risk of contaminant migration off-site due to run-off.
Appropriate controls would be required.

Alternative E would be expected to require much more time to
implement than Alternative D, due to bottom liner construction and
excavation requirements.

Implementation of Alternative F would require the excavation
and segregation of the Taracorp pile, including significant manual
segregation. The material handling required by this alternative
increases the potential for short term impact to human health by

both direct ingestion of contaminated materials and inhalation of
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generated dusts. The ability to control air emissions during
excavation 1is questioned based on past experience at the site
during St. Louis Lead Recycling's operations and air modeling
described previously. The effectiveness of this alternative to
reduce the volume of waste materials is also gquestioned;
calculations indicate that volume reduction would be approximately
10%. As this alternative includes excavation and a bottom liner
for disposal of waste materials, issues discussed above pertaining
to Alternative E also apply.

Of all alternatives (A~G), Alternative F would be expected to
take the longest amount of time to effect remediation, due to
segregation requirements, processing requirements, and bottom liner -
construction. |

Alternative G represents an off-site disposal alternative.
As such, excavation and segregation of the Taracorp pile would be
required, with the associated potential for short term impact to
human health and the environment. As a final disposal option, off-
site disposal in a RCRA landfill would be a highly effective method
of eliminating direct contact and uncontrolled migration of
contaminants. The incf;ased margin of benefit obtained over in-
situ containment, however, will require close examination during
the detailed evaluation of alternatives. As the alternative
includes excavation, recovery, and recycling, the issues discussed
pertaining to Alternatives E and F also apply.

In summary, Alternatives B, C, and D are equally effective

with respect to the Taracorp pile, and progressively more effective
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with respect to the remote areas. As increasing amounts of
excavation are required by each, the potential for short term
impact to human health and the environment increases, as well as
the time required to effect remediation. The time and risk
associated with Alternatives B, C, and D, however, do not vary
significantly.

Alternatives D, E, F, and G are equally effective with respect
to the remote areas, and differ in effectiveness only with respect
to the Taracorp pile. Compared to Alternative D, Alternative E is
possibly more effective, but significantly more time consuming.
Alternative F is of questionable increased effectiveness, as only
10% volume reduction is obtained with significant increase of both °
time and human exposure to contaminants. Alternative G i§'
effective as a final disposal option, but is also lengthy with
significant increase of potential for short term impact to human
health and the environment.

3.2.2 Implementability

The excavation, consolidation, capping, and bottom liner
installation incorporated into some or all of the alternatives
utilize demonstrated procedures and standard <construction
equipment. These procedures, therefore, do not 1limit the
implementation of any alternative. It should be noted, however,
that excavation and restoration of residential and commercial
neighborhoods will require significant manual labor due to the

small working areas expected.
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Recycling of residues from lead furnaces is a technically
feasible operation performed at commercial facilities. The number
of secondary lead smelters is limited, however, and most are
interested in smelting products with sufficient lead content to be
economically attractive. The contained drosses, which have a
higher lead content than other waste materials, may be acceptable
to secondary smelters, as a lead content of 27% is often considered
a common minimum cutoff for acceptance. Recycling of the drummed
drosses as incorporated into all remedial alternatives would be
implemented if a secondary smelter willing to accept the drummed
material is located. Otherwise, the drummed drosses would be
addréssed in the same fashion as the other pile material. The"
volume of drummed material is not expected to impose timé
constraints. Lead recovered from the recycling operation
incorporated into Alternatives F and G would be addressed
similarly.

Given the above analysis, Alternatives B, C, D, and E are
expected to be readily implementable.

Alternatives F and G require the segregation and recovery of
recyclable plastics and lead from the waste piles. Equipment is
readily available to recover casings and lead from batteries;
however, utilization of this equipment to recover casings and lead
from the blast furnace slag/casing/metallic lead mixture present
in the Taracorp pile is questionable. Blast furnace slag would
require hand picking from the recovery equipment feed belt, as the

recovery equipment is not designed to process materials harder than
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lead with linear dimensions exceeding 1 inch. Any slag or debris
that does enter the equipment (linear dimensions less than 1 inch)
would contaminate the recovered lead, and limit its acceptability
as a smeltable material. It should be noted that when this
equipment is used to break batteries alone (ideal conditions), the
recovered smeltable product is generally only 50-60% lead. There
are also limitations with respect to the recycling of plastic
battery casings. Plastic casings, which have been exposed to and
damaged by sunlight, as a portion of those at the Taracorp pile
likely are, are unsuitable as a raw material in the plastics
industry. In addition, pilot studies conducted for a similar
superfund site (Gould, Inc. Site, EPA Docket Number 1085-05-08-106)
indicated that the recovered plastics failed the TCLP test fora
lead, despite various rinsing schemes. For all these reasons,
therefore, the implementability of the recovery portion of
Alternatives F and G is questionable.

Alternative G requires the off-site disposal of waste
materials in a RCRA landfill. Although the excavation and
transport of waste materials is readily implementable, the landfill
ban for characteristic wastes expected to be imposed in 1991 could
have implications for material which does not pass the TCLP test.
This concern will be evaluated in the detailed analysis of
alternatives.

In summary, alternatives B, C, D, and E are readily
implementable, while the implementability of the recovery/recycling

portion of Alternatives F and G is questionable. Land disposal
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restrictions may or may not affect the implementability of
Alternative G.
3.2.3 Cost

Preliminary remedial cost estimates including capital and
annual operation costs were developed for each alternative, and are
included as Tables 14 - 20. The total cost of implementing each

alternative is as follows:

Alternative Total Cost
A $ 475,110
B $ 5,685,020
C $ 6,471,000
D $ 6,835,450
E $13,065,890
F $27,333,930
G $50,353,680

3.2.4 Summary

All alternatives will be evaluated in detail in Section 4.
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SECTION 4 - DETAILED EVALUATION OF ALTERNATIVES

4.1 Introduction

The detailed analysis conducted during the evaluation of
alternatives provides the basis for remedial alternative selection.
Alternatives are evaluated with respect to nine criteria (USEPA,
1988 b) (USEPA, 1988 c), which are discussed below.
4.1.1 Protection of Human Health and the Environment

The assessment of the alternative against this criterion
describes how the alternative, as a whole, protects human health
and the environment.
4.1.2 compliance with ARARS

The assessment of alternatives against this criterion
evaluates the compliance of alternatives with ARARs, or the
requirement for and justification of a waiver. The assessment
includes information from advisories, criteria, and guidance that
lead and support agencies have agreed is necessary and appropriate.
Specific factors include:

- Compliance with chemical specific ARARSs

Compliance with action specific ARARs

Compliance with location specific ARARs

Compliance with other criteria, advisories,

and guidance

60



4.1.3 Long Term Effectiveness and Permanence
The assessment of alternatives against this criterion
evaluates the long term effectiveness of alternatives in protecting
human health and the environment after response objectives have
been met. Specific factors include:
- Magnitude of remaining risk
- Adequacy of controls
- Reliability of controls
4.1.4 Reduction of Toxicity, Mobility, and Volume
The assessment of alternatives against this criterion
evaluates the anticipated performance of the specific treatment
technologies. Specific factors include:
- The treatment processes, the remedies they will employ:
and the materials they will treat
- The amount of hazardous materials that will be destroyed
or treated, including how principal threats will be
addressed
- The degree of expected reduction in toxicity, mobility,
or volume measured as a percentage of reduction (or order
of magnitude)
- The degree to which the treatment will be irreversible
- The type and quantity of treatment residuals that will
remain following treatment
4.1.5 Short Term Effectiveness
The assessment of alternatives against this criterion

evaluates the effectiveness of alternatives in protecting human
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health and the environment during the construction and
implementation period until response objectives have been met.
Specific factors include:
- Protection of the community during remedial action
- Protection of workers during remedial action
- Environmental impacts
- Time until remedial response objectives are met
4.1.6 Implementability
The assessment of alternatives against this criterion
evaluates the technical and administrative feasibility of
alternatives and the availability of required resources. Specific
factors include:
- Ability to construct and operate the technology
- Reliability of the technology
- Ease of undertaking additional remedial action 1if
necessary
- Ability to monitor effectiveness of remedy
- Ability to obtain approvals froﬁ other agencies
- Coordination with other agencies
- Availability of offsite treatment, storage, and
disposal services and capacity
- Availability of necessary equipment and specialists

- Availability of prospective technologies
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4.1.7 CQost
Alternative costs are evaluated during this assessment.
Specific factors include:
- Capital costs
- Operating and maintenance costs

- Present worth costs

4.1.8 State Acceptance

This criteria presents preliminary examination of the state's
(or supporting agency's) apparent preferences or concerns over
alternatives. The analysis should be limited to formal comments
made during previous phases of the RI/FS. Alternatives will be
evaluated against this criteria when such comments have been:
received.
4.1.9 Community Acceptance

This criteria presents a preliminary examination of the
community's appareht preferences or concerns over alternatives,
when such input has been documented. Alternatives will be
evaluated against this criteria after such input has been received.

Sumpary

The seven remedial alternatives to be evaluated are presented
on Table 13. In the following sections, these alternatives will
be individually evaluated against the above criteria. Following

this individual evaluation, a criteria by criteria comparison
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between the alternatives will be conducted. As a preview to text,
the results of detailed evaluation and comparison are summarized
on Table 21.
4.2 Alternative A

The No Action Alternative (A) includes a group of activities
that would be used to monitor contaminant migration. A wide
variety of institutional controls would also be implemented.
4.2.1 ectjon o

The No Action Alternative does not address all receptor
pathways determined to be complete in the Risk Assessment of the
Remedial Investigation. This risk assessment, however, identified
no unacceptable impacts to human health from lead on the site,or.?
in the surrounding community. This conclusion was supported by.
blood lead analysis conducted by the Illinois Department of Health
during 1982 and 1983. Alternative A, therefore, is evaluated as
being protective of human health and the environment.
4.2.2 compliance with ARARS

Chemjcal Specific ARARS

The following chemical specific ARARs would apply to
Alternative A:

PCBRR's; Title 35; EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC

Part 243: Air Quality Standards and Episodes; Subpart B:

Standards and Measurement Methods; Section 243.126: Lead.

(Ambient Air Quality Standard for Lead = 1.5 ug/m’)

Occupational Safety and Health Administration (OSHA) 29 CFR
1910. (Permissible Exposure Limit for Lead = 50 ug/m’)

PCBRR's; Title 35; EP; Subtitle C; WP; Chapter 1: PCB; 35 IAC
Part 302: Water Quality Standards; Subpart B: General Use
Water Quality Standards; Section 302.208: Chemical
Constituents.
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The remedial action required by Alternative A would comply
with these ARARs, as construction activities would be limited to
fencing.

Actjion Specific ARARs

No action at the pile would leave the existing pile of
characteristic hazardous waste uncovered. This is inconsistent

with hazardous waste management ARARs described in more detail

below.
atijo ci

No 1location specific ARARs have been identified for
Alternative A.

4.2.3 on erm ective

The overall 1long term effectiveness of the No Action
Alternative is considered low, as it 1leaves in place varying
concentrations of lead contaminated soils and waste materials in
industrial, commercial, and residential areas.

Where implemented, the institutional controls required by the
alternative would be very effective in limiting direct contact with
waste materials and contaminated soils. Long-term management
requirements would be limited to fence repair and enforcement of
access restrictions. It is not certain, however, that
institutional controls could be adequately maintained and enforced
at Eagle Park Acres. Moreover, institutional controls would not
be implemented at Venice Alleys, Area 2, or Area 3, where the risk

of direct contact is significant.
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4.2.4 Reduction of Toxicity, Mobility, or Volume

The No Action Alternative, by definition, does not reduce the
toxicity, mobility, or volume of contaminants.
4.2.5 ghort Term Effectiveness

As contaminants would be left in place during implementation
of the No Action Alternative, short term impact to the community,
workers, and the environment would be expected to be minimal. The
institutional controls and monitoring required by this alternative
could be implemented in less than 12 months.

4.2.6 Jmplementabjlity

Monitoring and access restrictions required by the no action
alternative are easily implementable using standard techniques.
The deed restrictions and restrictive covenants required are also
implementable, but possibly not immediately so, due to the careful
legal review regquired.

Implementation of the No Action Alternative would in no way
hinder the undertaking of additional remedial actions, if such
actions are deemed necessary.

4.2.7 Cost

The No Action Alternative is by far the 1least costly
alternative to implement. Total capital costs are estimated at
$99,200. Total annual operating costs are estimated at $21,550 (no
adjustment for inflation). Total present worth for 30 years
operation assuming 5% interest is estimated at $475,110. The

detailed cost estimate for Alternative A is presented as Table 14.
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4.3 Alternative B

Under Alternative B, containerized drosses would be removed
from the Taracorp Pile and recycled at a secondary smelter. Wastes
contained in the Taracorp Pile would be capped in place using a
multimedia cap. Contaminated materials at the Venice Alleys would
be contained beneath 3 inches of asphalt pavement or 3 inches of
topsoil followed by sod. A Vegetated clay cap would be used to
contain wastes at Eagle Park Acres. Unpaved portions of Areas 1,
2, and 3 would either be paved or covered with 3 inches of sod
followed by topsoil, as appropriate.

4.3.1 otectjon o uman d _the Environm

‘With respect to the Taracorp pile, Alternative B is evaluated
as being protective of human health and the environment, as it”
would eliminate contaminant migration (via ground water, surface
water, or air pathway), and would eliminate the potential for
direct contact with contaminants.

With respect to the remote areas, Alternative B is also
evaluated as being protective of human healﬁh and the environment.
Long term protection of human health and the environment, however,
especially with respect to the topsoil/scd cover over vegetated
areas, cannot be insured without proper maintenance of such cover.
Periodic inspections would be required.

4.3.2 Compljance with ARARs
emica ecific s
The following chemical specific ARARs would apply ¢to

Alternative B:
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PCBRR's; Title 35; EP; Subtitle B; AP; Chapter 1: PCB: 35 IAC
Part 243: Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods; Section 243.126: Lead.
(Ambient Air Quality Standard for Lead = 1.5 ug/m°)

Occupational Safety and Health Administration (OSHA) 29 CFR
1910. (Permissible Exposure Limit for Lead = 50 ug/m’)

PCBRR's; Title 35; EP; Subtitle C; WP; Chapter 1: PCB; 35 IAC

Part 302: Water Quality Standards; Subpart B: General Use

Water Quality Standards; Section 302.208: Chemical
Constituents.

The remedial action required by Alternative B would comply
with these ARARS, as wastes and contaminated soils would be left
in place. Some dust monitoring and control, however, would be
required dufing grading and consolidation activities at the
Taracorp Pile.

Action Specific ARARs

The following action specific ARARs would apply to Alternative

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: ©PCB; 35
IAC Part 725: Interim Status Standards for Owners and
Operators of Hazardous Waste TSD Facilities; Subpart N:
Landfills; Section 725.410: Closure and Post Closure.
The Taracorp Pile multimedia cap could be constructed to meet
the requirements of this ARAR as described in Appendix A.
No 1location specific ARARs have been identified for
Alternative B.
4.3.3 n e ctiv
The overall 1long term effectiveness of Alternative B is

considered excellent at the Taracorp Pile, and fair at the remote

areas.
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Taracorp Pile

The remedial action prescribed by Alternative B at the
Taracorp piie, including the SLLR piles and the contained drosses,
is considered to be highly effective in the long term. The
containerized drosses would be removed and recycled. Although the
magnitude or toxicity of the slag and battery casings would not be
reduced, the long term risks to human health and the environment
would be greatly reduced by capping the piles in place. Capping
is a proven method of long term containment of both municipal and
industrial wastes. It would meet all remedial objectives,
including eliminating the potential of direct contact with waste
materials, eliminating the potential for migration of contaminated
dust, and limiting the migration of metals to ground water. A1>
computer model predicted a 99.99% reduction in percolation through
the multimedia cap. Modeling results are shown in Appendix A.

Long term management of the cap would be required to insure
adequate performance. Such management would include regular
mowing, as well as reseeding and fertilization when required. If
the vegetative cover were not properly maintained, cap repair (soil
augmentation) could be required. Required monitoring would include
semiannual ground water monitoring and semiannual air sampling.
A quarterly cap inspection would also be required. No difficulties
would be expected to be encountered implementing maintenance or

monitoring requirements.
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If properly constructed and maintained, the likelihood that
the in-situ cap would require replacement is minimal. As the
Taracorp piles have been in place for some time, settling, with the
subsequent detrimental effects to cap integrity, would not be
expected. In the unlikely event of cap failure, howvever,
institutional controls would remain in place to guard against
direct contact, and repair' or replacement could be effected
promptly to minimize dust generation or ground water contamination.
The magnitude of such impact would also be minimized by the
industrial location of the site.

t as

The remedial actions prescribed for the remote areas are
evaluated as being fair in 1long term effectiveness. Upon °
completion of remediation, although the magnitude of wastes or
their toxicity would not be reduced, all remedial objectives would
be met through implementation of in-situ containment in the remote
areas. These objectives include eliminating the potential for
direct contact and reducing the potential for inhalation of
contaminated dust. In-situ containment in the remote areas is
evaluated as being fair, however, because long term maintenance and
integrity of the containment media can not be insured in these
residential and commercial areas. The primary threat to
containment media integrity would be future excavation,
particularly in Areas 2 and 3, where homeowners are likely to
garden and make other improvements to their property. As stated

in the screening of alternatives, institutional controls can not
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be as effectively implemented in these areas. It should be noted,
however, that controls limiting excavation could be effectively
implemented at Eagle Park Acres, Venice Alleys, and Area 1.

long term maintenance of the containment media centers
primarily on the maintenance of the vegetated clay cap at Eagle
Park Acres and as well as all topsoil/sod covers. For the cap at
Eagle Park Acres, the maintenance requirements discussed above
under the Taracorp pile would apply. Site access restrictions,
however, would be difficult to maintain, and possible cap damage
from children and pedestrians can not be ruled out. The
topsoil/sod covers utilized elsewhere would require considerable
maintenance to remain effective, however, the 3 inches of topsoil
included in the method would significantly mitigate the effects of '-~
sod failure. Maintenance of asphalt covers would be expected to
be minimal. Although cracking of asphalt covers could be expected
due to age and wear, such cracking would not expose contaminants
to humans or the environment. The asphalt covers include sub-base
material and 3 inches of asphalt.

The monitoring required in the remote areas would primarily
consist of cover integrity inspections. Cover replacement could
be conducted in those areas where sod failure has resulted.

4.3.4 Reductjon of Toxicity, Mobjlity, or Volume

Implementation of Alternative B requires the removal and

recycling of contained drosses at the Taracorp Pile. The toxicity

and volume of these drosses, therefore, would be eliminated.
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At the Taracorp pile, in-situ containment would significantly
reduce the mobility of contaminants, because the installation of
a multimedia cap would eliminate run-on and direct contact of
precipitation with the waste materials, and waste materials would
not be subject to wind scour. The high alkalinity of the ground
water, the low solubility of metal carbonates, and cation exchange
within the unconsolidated deposits would also function to limit
contaminant mobility.

A vegetated clay cap at Eagle Park Acres, asphalt pavenment at
Venice Alleys, and asphalt pavement of the unpaved alleys and
driveways in Areas 1, 2, and 3 would significantly reduce
contaminant mobility. A topsoil and sod cover would 1limit
contaminant mobility via the air pathway and via surface runoff. a3
Such cover, however, would not significantly reduce contaminant
mobility via percolating ground water. For the reasons discussed
earlier, however, such ground water related mobility is thought to
be minimal.

4.3.5 Short Term Effectjveness

As contaminants would be left in place during implementation
of Alternative B, with the exception of excavation required to
prepare pavement subbases or to maintain grades in selected areas,
the potential for short term impact to the community, workers, and
the environment would be expected to be minimal. Dust monitoring
and control would be required at all excavations and during
consolidation (SLLR piles), grading, and capping operations at

Taracorp pile. A health and safety plan would address dust

72



';_r

monitoring and control requirements, as well as worker and public
safety concerns related to the construction activities required to
implement the alternative.

The institutional controls and monitoring required by this
alternative could be implemented in a relatively short period of
time. Consolidation and capping activities at the Taracorp pile
could be expected to take .six to twelve months; containment
activities at Venice Alleys and Eagle Park Acres one to three
months each; coverage of Area 1 two to four months; and coverage
of Areas 2 and 3 six to eight months each. Actual remediation

times would depend largely on the degree of mobilization. Although

many of the above activities could be conducted concurrently, most

activities would be restricted to the spring, summer, and autumn.
Alternative B therefore, would be expected to require one to two
years to complete. This time estimate does not include time
required to prepare plans and specifications, or obtain necessary
construction permits;
4.3.6 Implementability

With the exception of contained drosses on the Taracorp pile,
Alternative B <can be implemented entirely using standard
construction techniques. Given the size of the metropolitan St.
Louis area, mobilizing suitable construction egquipment and
operators would not be anticipated to be difficult. Heavy
equipment would be required to consolidate the SLLR piles with the
Taracorp pile; dust monitoring and control measures would be also

implemented. Multimedia caps are also installed using standard
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construction technigues, although care must be given to the
installation of the synthetic membrane. Light equipment and manual
labor would be required to cover vegetated residential and
commercial portions of Areas 2 and 3 with topsoil and sod. It
should be noted that work in these areas could be slow due to their
confined nature and the requirement to relocate incidentals (both
public and private facilities} fixtures, and small structures).

The contained lead drosses would be removed from the pile and
shipped to a secondary lead smelter. At least one smelter has
shown some interest in these materials. 1If, however, a smelter
could not be found to accept the materials (D. Mickey, 1989), they
would be included within the Taracorp pile multimedia cap.

Additional remedial actions would not be anticipated with:
respect to the Taracorp piles should Alternative B be implemented.
Additional remedial action could be required, however, in those
contaminated areas covered by pavement, topsoil and scd, if these
covers were not properly maintained by owners. Such additional
action could be implemented with the same level of effort as
initial installment.

Monitoring and access restrictions required by Alternative B
are implementable. Cap and cover inspections could be conducted
with little or no difficulty. Periodic surface soil sampling could
also be conducted to monitor the effects of possible cover erosion
and upward migration of contaminants by frost upheaval. It should
be noted, however, that frost upheavel effects would be mitigated

by the 3 inches of topsoil included with the cover. The deed
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restrictions and restrictive covenants required are also
implementable, but possibly not immediately so, due to the careful
legal review required.
4.3.7 (Cost

Alternative B is the least costly remedial alternative to
implement, with the exception of No Action Alternative. Total
capital costs are estimated af $5,142,390. Total annual operating
costs are estimated at $35,300 (no adjustment for inflation).
Total present worth for 30 years operation assuming 5% interest is
estimated at $5,685,020. A detailed cost estimate for Alternative

B is presented as Table 15.

4.4 Alternative C

Under Alternative C, containerized drosses would be removed:h

from the Taracorp Pile and recycled at a secondary smelter. Wastes
contained in the Taracorp Pile would be capped in place using a
multimedia cap. Contaminated materials at Eagle Park Acres and
Venice Alleys, and contaminated soils at Areas 1 and 2, would be
excavated and consolidated into the Taracorp Pile prior to
multimedia capping. Unpaved portions of Area 3 would either be
paved or covered with 3 inches of sod followed by topsoil, as
appropriate.
4.4.1 tectjon uman

With respect to the Taracorp pile, Alternative C is evaluated
as being protective of human health and the environment, as it

would eliminate contaminant migration (via ground water, surface
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water, or air pathway), and would eliminate the potential for
direct contact with contaminants.

Alternative C is also evaluated as being protective of human
health and the environment at Eagle Park Acres, Venice Alleys, Area
1, and Area 2, as contaminants would be removed from these areas.

At Area 3, Alternative C is evaluated as being protective of
human health and the environment. Periodic monitoring and cover
inspection would be required. However, at the lead concentrations
in Area 3 soils, the effects of cover failure would not cause

significant impacts to human health and the envircnment.

4.4.2 Compliance with ARARS
hemjca ecific s

The following chemical specific ARARs would apply to

Alternative C:
PCBRR's; Title 35; EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 243: Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods; Section 243.126: Lead.
(Ambient Air Quality Standard for Lead = 1.5 ug/m’)

Occupational Safety and Health Administration (OSHA) 29 CFR
1910. (Permissible Exposure Limit for Lead = 50 ug/m’)

PCBRR's; Title 35; EP; Subtitle C; WP; Chapter 1: PCB; 35 IAC

Part 302: Water Quality Standards; Subpart B: General Use

Water Quality Standards; Section 302.208: Chemical

Constituents.

The remedial action required by Alternative C comply with
these ARARS. Dust control and monitoring would, however, be

required at all excavations and material handling locations.
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Action Specific ARARs
The following action specific ARARs would apply to Alternative

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart ¢(;
Prohibitions; Section 201.141: Prohibition of Air Pollution.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 212; Visual and Particulate Matter Emissions; Subpart
K: Fugitive Particulate Matter.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 243; Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods; Section 243.126: Lead.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 721: 1Identification and Listing of Hazardous Wastes.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35

TAC Part 723: Standards Applicable to Transporters of
Hazardous Waste. .

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35

IAC Part 725: Interim Status Standards for Owners and
Operators of Hazardous Waste TSD Facilities; Subpart N:
Landfills.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; and

Chapter II: EPA; 35 IAC Part 809: Special Waste Hauling,
Subparts B-G.

The Taracorp Pile multimedia cap could be constructed to meet
the requirements of these ARARs. Remote area excavation and
transportation of wastes and contaminated soils could also be
conducted in accordance with these ARARs. Dust monitoring and
control, however, would be required.

Location Specific ARARS

No location specific ARARs have been  identified for

Alternative C.
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4.4.3 Long Term Effectiveness

The overall 1long term effectiveness of Alternative ¢ is
considered excellent at the Taracorp Pile; excellent at Venice
Alleys, Eagle Park Acres, Area 1, and Area 2; and good at Area 3.

aco ile

The remedial action prescribed by Alternative C at the
Taracorp pile, including the SLIR piles and the contained drosses,
is considered to be highly effective in the long term. The
containerized drosses would be removed and recycled. Although the
magnitude or toxicity of the slag and battery cases would not be
reduced, the long term risks to human health and the environment
would be greatly reduced by capping the piles in place. Capping
is a proven method of long term containment of both municipal and -
industrial wastes. It would meet all remedial objectives,
including eliminating the potential of direct contact with waste
materials, eliminating the potential for migration of contaminated
dust, and limiting the migration of metals to ground water. A
computer model predicted a 99.99% reduction in percolation through
the multimedia cap. Modeling results are shown in Appendix A.

Long term management of the cap would be required to insure
adequate performance. Such management would include regular
mowing, as well as reseeding and fertilization when required. If
the vegetative cover were not properly maintained, cap repair (soil
augmentation) could be required. Required'monitéring'would include

semiannual ground water monitoring and semiannual air sampling.
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A quarterly cap inspection would also be required. No difficulties
would be expected to be encountered implementing maintenance or
monitoring requirements.

If properly constructed and maintained, the likelihood that
the in-situ cap would require replacement is minimal. As the
Taracorp piles have been in place for some time, settling, with the
subsequent detrimental effects to cap integrity, would not be
expected. In the unlikely event of cap failure, however,
institutional controls would remain in place to guard against
direct contact, and repair or replacement could be effected
pronptly to minimize dust generation or ground water contamination.
The magnitude of such impact would also be minimized by the
industrial location of the site. |

Venice Alleys, Eagle Park Acres, Area 1, Area 2

The remedial actions prescribed for Venice Alleys, Eagle Park
Acres, Area 1, and Area 2 are evaluated as being excellent in long
term effectiveness, as contaminanted soils and materials would be
removed. The removal prescribed would eliminate the necessity for
long term monitoring or maintenance in these areas.

Area 3

The remedial actions prescribed for Area 3 are evaluated as
being good in long term effectiveness. All remedial objectives
could be met through implementation of in-situ containment in Area
3, including eliminating the potential for direct contact and
reducing the potential for inhalation of contaminated dust.

Although the toxicity or volume of the contaminated soil would not
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be reduced, it should be noted that soil samples in Area 3
contained less than 1,000 ppm lead. The long term risk posed by
future excavation of covered areas or the exposure of contaminated
soils due to poor maintenance of cover, therefore, is not
significant. This fact does not relax the requirements for
periodic cover inspection and proper maintenance of cover. Such
inspection and maintenance, however, is not as critical to long
term effectiveness as would be for soils with higher concentrations
of lead. 1In addition, the three inches of topsoil applied over
vegetated areas before sod would mitigate the effects of possible
sod failure.

4.4.4 Reduction of Toxjcity, Mobjlity, or Volume

Implementation of Alternative C requires the removal and -
recycling of contained drosses at the Taracorp Pile. The toxicity
and volume of these drosses, therefore, would be eliminated.

At the Taracorp pile, in-situ containment would significantly
reduce the mobility of contaminants, because the installation of
a multimedia cap would eliminate run-on and direct contact of
precipitation with the waste materials, and waste materials would
not be subject to wind scour. The high alkalinity of the ground
water, the low solubility of metal carbonates, and cation exchange
within the unconsolidated deposits would also function to limit
contaminant mobility.

Contaminant mobility would be eliminated at Eagle Park Acres,
Venice Alleys, Area 1, and Area 2, since contamipants in these

areas would be removed.
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Asphalt pavement over unpaved alleys and driveways in Area 3
would significantly reduce contaminant mobility. A topsoil and sod
cover would limit contaminant mobility via the air pathway and via
surface runoff. Such cover, however, would not significantly
reduce contaminant mobility via percolating ground water. For the
reasons discussed earlier, however, such ground water related
mobility is thought to be minimal.

4.4.5 Short Term Effectiveness

Alternative C requires the excavation of contaminated
materials and soils from Eagle Park, Venice Alleys, Area 1, and
Area 2. Such excavation would create the risk of potential short
term impact to human health and the environment by potentially
generating contaminated dust. Dust monitoring and control
therefore, would be required at all excavations and during
consolidation, grading, and capping operations at Taracorp pile.
A health and safety plan would address dust monitoring and control
requirements, as well as worker and public safety concerns related
to the construction activities regquired to implement the
alternative.

The institutional controls and monitoring required by this
alternative could be implemented in a relatively short periecd of
time. Consolidation and capping activities at the Taracorp pile
could be expected to take six to twelve months; excavation and
restoration activities at Venice Alleys two to four months; Eagle
Park one to three months; Area 1 two to four months, Area 2 eight

to twelve months; and cover of Area 3 six to eight months. Actual
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remediation times would depend 1largely on the degree of
mobilization. Although many of the above activities could be
conducted concurrently, most activities would be restricted to the
spring, summer, and autumn. Alternative C therefore, would be
expected to require one to two years to complete. This time
estimate does not include time required to prepare plans and
specifications, or obtain necessary construction permits.
4.4.6 Implementability

With the exception of the contained drosses on the Taracorp
Pile, Alternative C can be implemented entirely using standard
construction techniques. Given the size of the metropolitan Sst.
Louis area, mobilizing suitable construction equipment and-~
operators would not be anticipated to be difficult. Heav&
equipment would be required to consolidate the SLLR piles with the
Taracorp pile; dust monitoring and control measures would be also
implemented. Multimedia caps are also installed using standard
construction techniques, although care must be given to the
installation of the synthetic membrane. Heavy equipment, light
equipment, and manual labor would be regquired to excavate and
restore Eagle Park Acres, Venice Alleys, Area 1, and Area 2. Dust
monitoring and control measures would be required. Light equipment
and manual labor would be required to cover vegetated residential
and commercial portions of Areas 3 with topsoil and sod. It should
be noted that work in Area 2 and 3 could be slow due to their
confined nature and the requirement to relocate incidentals (both

public and private facilities, fixtures, and small structures).
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The contained lead drosses would be removed from the pile and
shipped to a secondary lead smelter. At least one smelter has
shown some interest in these materials (D. Mickey, 1989). If,
however, a smelter could not be found to accept the materials, they
would be included within the Taracorp pile multimedia cap.

Additional remedial actions would not be anticipated should
Alternative C be implemented, with the possible exception of soils
in Area 3 covered by pavement, topsoil and sod, if these covers are
not properly maintained by owners. Such additional action could
be implemented with the same 1level of effort %s initial
installment. As discussed above, however, soil lead concentrations
in Area 3 are less than 1000 ppm. Cover failure, therefore, wouldr
not cause significant short term impact to human health and the
environment.

Monitoring and access restrictions required by Alternative C
are implementable. Cap and cover inspections could be conducted
with 1little or no difficulty. The deed restrictions and
restrictive covenants required are also implementable, but possibly
not immediately so, due to the careful legal review required.
4.4.7 Cost

Alternative C is moderately costly. Total capital costs are
estimated at $5,928,370. Total annual operating costs are
estimated at $35,300 (no adjustment for inflation). Total present
worth for 30 years operation assuming 5% interest is estimated at

$6,471,000. A detailed cost estimate for Alternative C is

presented on Table 16.
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4.5 Alternative D
Under Alternative D, containerzied drosses would be removed
from the Taracorp Pile and recycled at a secondary smelter. Wastes
contained in the Taracorp Pile would be capped in place using a
multimedia cap. Contaminated materials at Eagle Park Acres and
Venice Alleys, and contaminated soils at Areas 1, 2, and 3, would
be excavated and consolidated into the Taracorp pile prior to
multimedia capping.
4.5.1 Protection of Human Health and the Environment
Alternative D is evaluated as being protective of human health
and the environment, as it would eliminate the potential for direct
contact with contaminants, and would eliminate contaminant

-

migration (via ground water, surface water, or air pathway).

4.5.2 compljance with ARARs
c ic Specific

The following chemical specific ARARs would apply to
Alternative D:

PCBRR's; Title 35; EP; Subtitle B; AP; Chapter 1: PCB:; 35 IAC
Part 243: Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods; Section 243.126: Lead.
(Ambient Air Quality Standard for Lead = 1.5 ug/m’)

Occupational Safety and Health Administration (OSHA) 29 CFR
1910. (Permissible Exposure Limit for Lead = S0 ug/m’)

PCBRR's; Title 35; EP; Subtitle C; WP; Chapter 1: PCB; 35 IAC
Part 302: Water Quality Standards; Subpart B: General Use
Water Quality Standards; Section 302.208: Chemical
Constituents.
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The remedial action required by Alternative D would comply
with these ARARS. Dust control and monitoring would, however, be

required at all excavations and material handling locations.
Action Specific ARARs
The following action specific ARAR would apply to Alternative

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart C:
Prohibitions; Section 201.141: Prohibition of Air Pollution.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB: 35
IAC Part 212; Visual and Particulate Matter Emissions; Subpart
K: Fugitive Particulate Matter.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 243; Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods:; Section 243.126: Lead.

PCBRR'S; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 721: Identification and Listing of Hazardous Wastes.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 723: Standards Applicable to Transporters of
Hazardous Waste.

PCBRR's; Title 35: EP; Subtitle G:; WD; Chapter 1: PCB; 35

IAC Part 725: Interim Status Standards for Owners and
Operators of Hazardous Waste TSD Facilities; Subpart N:
Landfills.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; and

Chapter II: EPA; 35 IAC Part 809: Special Waste Hauling,

Subparts B-G.

The Taracorp Pile multimedia cap could be constructed to meet
the requirements of these ARARs. Remote area excavation and
transportation of wastes and contaminated soils could also be

conducted in accordance with these ARARS. Dust monitoring and

control, however, would be required.
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I ¢ s ific ARAR

No 1location specific ARARS have been identified for
Alternative D.
4.5.3 Long Term Effectiveness

The overall 1long term effectiveness of Alternative D is
considered excellent.

Taracorp Pile

The remedial action prescribed by Alternative D at the
Taracorp pile, including the SLLR piles and the contained drosses,
is considered to be highly effective in the 1long term. The
containerized drosses would be removed and recycled. Although the
magnitude or toxicity of the slag and battery casings would not be _
reduced, the long term risks to human health and the environment
would be greatly reduced by capping the piles in place. Capping
is a proven method of long term containment of both municipal and
industrial wastes. It would meet all remedial objectives,
including eliminating the potential of direct contact with waste
materials, eliminating the potential for migration of contaminated
dust, and limiting the migration of metals to ground water. A
computer model predicted a 99.99% reduction in percolation through
the multimedia cap. Modeling results are shown in Appendix A.

Long term management of the cap would be required to insure
adequate performance. Such management would include regular
mowing, as well as reseeding and fertilization when required. If

the vegetative cover were not properly maintained, cap repair (soil
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augmentation) could be required. Required monitoring would include
semiannual ground water monitoring and semiannual air sampling.
A quarterly cap inspection would also be required. No difficulties
would be expected to be encountered implementing maintenance or
monitoring requirements.

If properly constructed and maintained, the likelihood that
the in-situ cap will require replacement is minimal. As the
Taracorp piles have been in place for some time, settling, with the
subsequent detrimental effects to cap integrity, would not be
expected. In the unlikely event of cap failure, however,
institutional controls would remain in place to guard against
direct contact, and repair or replacement could be effected
promptly to minimize serious dust generation or ground water'
contamination. The magnitude of such impact would alsoc be
minimized by the industrial location of the site.

emote as

The remedial actions prescribed for Venice Alleys, Eagle Park
Acres, and Areas 1, 2, and 3 are evaluated as being excellent in
long term effectiveness, as contaminated soils and materials would
be removed. The removal prescribed would eliminate the necessity
for long term monitoring or maintenance in these areas.

4.5.4 uction o oxjici ili Volum

Implementation of Alternative D requires the removal and

recycling of contained drosses at the Taracorp Pile. The toxicity

and volume of these drosses, therefore, would be eliminated.
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At the Taracorp pile, in-situ containment would significantly
reduce the mobility of contaminants, because the installation of
a multimedia cap would eliminate run-on and direct contact of
precipitation with the waste materials, and waste materials would
not be subject to wind scour. The high alkalinity of the ground
vater, the low solubility of metal carbonates, and cation exchange
within the unconsolidated deposits would also function to limit
contaminant mobility.

Contaminant mobility would be eliminated at Eagle Park, Venice
Alleys, and Areas 1, 2, and 3, since contaminants in these areas
would be removed.

4.5.5 Short Term Effectiveness

Alternative D requires the excavation of contaminatgé‘
materials and soils from Eagle Park Acres, Venice Alleys, and Areas
1, 2, and 3. Such excavation would create the risk of potential
short term impact to human health and the environment by
potentially generating contaminated dust. Dust monitoring and
control therefore, would be required at all excavations and during
consolidation, grading, and capping operations at Taracorp pile.
A health and safety plan would address dust monitoring and control
requirements, as well as worker and public safety concerns related
to the construction activities required to implement the
alternative.

The institutional controls and monitoring required by this
alternative could be implemented in a relatively short period of

time. Consolidation and capping activities at the Taracorp pile
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could be expected to take six to twelve months; excavation and
restoration activities at Venice Alleys two to four months; Eagle
Park Acres one to three months; Area 1 two to four months; Areas
2 and 3 eight to twelve months each. Actual remediation times
‘would depend largely on the degree of mobilization. Although many
of the above activities could be conducted concurrently, most
activities would be restricted to the spring, summer, and autumn.
Alternative D therefore, would be expected to require one to two
Years to complete. This time estimate does not include time
required to prepare plans and specifications or obtain necessary
construction permits.
4.5.6 Implementability

With the exception of contained drosses on the the Taracorp
Pile, Alternative D can be implemented entirely using standard
construction techniques. Given the size of the metropolitan St.
Louis area, mobilizing suitable construction equipment and
operators would not be anticipated to be difficult. Heavy
equipment would be required to consclidate the SLLR piles with the
Taracorp pile; dust monitoring and control measures would be also
implemented. Multimedia caps are also installed using standard
construction techniques, although care must be given to the
installation of the synthetic membrane. Heavy equipment, light
equipment, and manual labor would be required to excavate and
restore Eagle Park Acres, Venice Alleys, and Areas 1, 2, and 3.

Dust monitoring and control measures would be required. It should
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be noted that work in Area 2 and 3 could be slow due to their
confined nature and the requirement to relocate incidentals (both
public and private facilities, fixtures, and small structures).

The contained lead drosses would be removed from the pile and
shipped to a secondary lead smelter. At least one smelter has
shown some interest in these materials (D. Mickey, 1989). If,
however, a smelter could not be found to accept the materials, they
would be included within the Taracorp pile multimedia cap.

Additional remedial actions would not be anticipated should
Alternativg D be implemented.

Monitoring and access restrictions required by Alternative D
are implementable. Cap inspections could be conducted with little
or no difficulty. The deed restrictions and restrictive covenants
required are also implementable, but possibly not immediately so,
due to the careful legal review required.

4.5.7 Cost

Alternative D is moderately costly. Total capital costs are
estimated at $6,292,820. Total annual operating costs are
estimated at $35,300 (no adjustment for inflation). Total present
worth for 30 years operation assuming 5% interest is estimated at
$6,835,450. A detailed cost estimate for Alternative D is
presented on Table 17.

4.6 Alternative E

Under Alternative E, containerized drosses would be removed

from the Taracorp Pile and recycled at a secondary smelter. Wastes

contained in the Taracorp Pile would be excavated and moved to a
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lined disposal area adjacent to the current waste pile. The waste
materials would then be capped using a multimedia cap.
Contaminated materials at Eagle Park Acres and Venice Alleys, and
contanminated soils at Areas 1, 2, and 3 would be excavated and
transported to the lined disposal area prior to multimedia capping.
4.6.1 Protectjon of Human Health and the Environment
Alternative E is evaluated as being protective of human health
and the environment, as it would eliminate the potential for direct
contact with contaminants, and would eliminate contaminant

migration (via ground water, surface water, or air pathway).

4.6.2 Compliance with ARARS
emica ecific s

The following chemical specific ARARs would apply to.
Alternative E:

PCBRR's; Title 35; EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC

Part 243: Air Quality Standards and Episodes; Subpart B:

Standards and Measurement Methods; Section 243.126: Lead.

(Ambient Air Quality Standard for Lead = 1.5 ug/m’)

Occupational Safety and Health Administration (OSHA) 29 CFR
1910. (Permissible Exposure Limit for Lead = 50 ug/m’)

PCBRR's; Title 35; EP; Subtitle C; WP; Chapter 1: PCB; 35 IAC

Part 302: Water Quality Standards; Subpart B: General Use

Water Quality Standards; Section 302.208: Chemical

Constituents.

The remedial action required by Alternative E would comply
with these ARARs. Dust control and monitoring would, however, be

required at all excavations and material handling locations.
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Action Specific ARARs
The following action specific ARARs would apply to Alternative

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart C;
Prohibitions; Section 201.141: Prohibition of Air Pollution.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 212; Visual and Particulate Matter Emissions; Subpart
K: Fugitive Particulate Matter.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 243; Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods; Section 243.126: Lead.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 304: Effluent Standards; Subpart A: General
Effluent Standards.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 307: Sewer Discharge Criteria; Subpart B: General-
and Specific Pretreatment Requirements. .

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 235
IAC Part 310: Pretreatment Programs; Subpart B: Pretreatment
Standards; and Subpart D: Pretreatment Permits.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 312: Treatment Plant Operator Certification.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 370: Recommended Standards for Sewer Works.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 721: Identification and Listing of Hazardous Wastes.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 723: Standards Applicable to Transporters of
Hazardous Waste.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 725: Interim Status Standards for Owners and
Operators of Hazardous Waste TSD Facilities; Subpart N:
Landfills.

PCBRR's; Title 35: EP; Subtitle G; WD; Chabter 1: PCB; and

Chapter II: EPA; 35 IAC Part 809: Special wWaste Hauling,
Subparts B-~G.
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The Taracorp Pile multimedia cap, supplemental bottom liner,
and leachate collection system could be constructed to meet the
requirements of these ARARS. Remote area excavation and
transportation of wastes and contaminated soils could also be
conducted in accordance with these ARARS.

locatjon Specific ARARs

No location specific ARARs have been identified for
Alternative E.

4.6.3 e tiv

The overall long term effectiveness of Alternative E is
considered excellent.

Taracorp Piles

The remedial action prescribed by Alternative E at thq'
Taracorp pile, including the SLLR piles and the contained drosses,
is considered to be highly effective in the 1long term. The
containerized drosses would be removed and recycled. Although the
magnitude or toxicity of the slég and battery casings would not be
reduced, the long term risks to human health and the environment
would be greatly reduced by the containment specified by the
alternative. Containment using a multimedia cap is a proven method
of long term containment of both municipal and industrial wastes.
It would meet all remedial objectives, including eliminating the
potential of direct contact with waste materials, eliminating the
potential for migration of contaminated dust, and limiting
migration of metals to ground water. A computer model predicted

a 99.99% reduction in percolation through the multimedia cap.
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Modeling results are shown in Appendix A. The supplemental bottom
liner would eliminate the potential for contaminant migration to
groundwater in the unlikely event of cap failure.

Long term management of the cap would be required to insure
adequate performance. Such management would include regular
mowing, as well as reseeding and fertilization when required. 1If
the vegetative cover were not properly maintained, cap repair (soil
augmentation) could be required. Required monitoring would include
semiannual ground water monitoring and semiannual air sampling.
A quarterly cap inspection would also be required. No difficulties
would be expected to be encountered implementing maintenance or
monitoring requirements.

Although percolation through the multimedia cap would be
expected to be minimal, installation of a bottom liner would
require a leachate collection system to prevent potential build-up
of liquid beneath the cap in the unlikely event of cap failure.
This system would require maintenance and proper operation, if and
when necessary.

If properly constructed and maintained, the likelihood that
the multi-media cap or the supplemental bottom liner would require
replacement is minimal. Proper placement and compaction of waste
materials and contaminated soils, however, would be required to
limit cap settling. In the unlikely event of cap failure,
institutional controls would remain in place to guard against

direct contact, and repair or replacement could be effected
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promptly to minimize dust generation or ground water contamination.
The magnitude of such impact would also be minimized by the
industrial location of the site.

Remote Areas

The remedial actions prescribed for Venice Alleys, Eagle Park,
and Areas 1, 2, and 3 are evaluated as being excellent in long term
effectiveness, as contaminated soils and materials would be
removed. The removal prescribed would eliminate the necessity for
long term monitoring or maintenance in these areas.
4.6.4 Reduction of Toxicity, Mobjility, or Volume

Implementation of Alternative E requires the removal and
recycling of contained drosses at the Taracorp Pile. The toxicity
and yolume of these drosses, therefore, would be eliminated. |

At the Taracorp pile, containment utilizing a multimedia cap
and supplemental bottom 1liner would significantly reduce the
mobility of contaminants, because the installation of a multimedia
cap would eliminate run-on and direct contact of precipitation with
the waste materials, and waste materials would not be subject to
wind scour. 1In the unlikely event of cap failure, the bottom liner
would eliminate the possible flow of leachate to groundwater. The
high alkalinity of the ground water, the low solubility of metal
carbonates, and cation ion exchange within the unconsolidated
deposits would also function to limit contaminant mobility.

Contaminant mobility would be eliminated at Eagle Park Acres,
Venice Alleys, and Areas 1, 2, and 3, since contaminants in these

areas would be removed.
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4.6.5 ghort Term Effectjveness

Alternative E requires the excavation of contaminated
materials and soils from Eagle Park, Venice Alleys, and Areas 1,
2, and 3. Such excavation would create the risk of potential short
term impact to human health and the environment by generating
contaminated dust. Dust monitoring and control therefore, would
be required at all remote location excavations. During the
extensive excavation, consolidation, grading, and capping
operations at Taracorp pile, significant quantities of highly
contaminated dust could be generated. Dust monitoring and control
would be critical. Air modeling conducted for another site
involving battery case material (Dames & Moore, 1988) concluded
that for alternatives involving large scale excavation of materialg
"substantial on-site controls would be necessary and there is a
possibility that even maximal management controls on-site would not
prevent excessive short-term off-site impacts". In addition, pile
excavation and associated staging operations expose the waste
materials to precipitation; appropriate runoff control measures
would be required. A health and safety plan would address dust
monitoring and control requirements, as well as worker and public
safety concerns related to the construction activities required to
implement the alternative.

The institutional controls and monitoring required by this
alternative could be implemented in a relatively short period of
time. Excavation, consolidation, and capping activities at the

Taracorp pile could be expected to take twlve to eighteen months;
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excavation and restoration activities at Venice Alleys two to four
months, Eagle Park Acres one to three months; Area 1 two to four
months, Areas 2 and 3 eight to twelve months each. Actual
remediation times would depend 1largely on the degree of
mobilization. Although many of the above activities could be
conducted concurrently, most activities would be restricted to the
spring, summer, and autumn. Alternative E therefore, would be
expected to require three to four years to complete. This time
estimate does not include time required to prepare plans and
specifications or obtain necessary construction permits.
4.6.6 Implementability

With the exception of the contained drosses on the Taracorp
Pile, Alternative E can be implemented entirely using standap;
construction techniques. Given the size of the metropolitan St.
Louis area, mobilizing suitable construction equipment and
operators would not be anticipated to be difficult. Heavy
equipment would be required to excavate and move the Taracorp pile;
dust monitoring and control measures would be critical during such
extensive excavation. Multimedia caps and bottom liners are also
installed using standard construction techniques, although care
must be given to the installation of synthetic membranes. Heavy
equipment, light equipment, and manual labor would be required to
excavate and restore Eagle Park Acres, Venice Alleys, and Areas
1, 2, and 3. Dust monitoring and control measures would be
required. It should be noted that work in Area 2 and 3 could be

slow due to their confined nature and the requirement to relocate
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incidentals (both public and private facilities, fixtures, and
small structures).

The contained lead drosses would be removed from the pile and
shipped to a secondary lead smelter. At least one smelter has
shown some interest in these materials (D. Mickey, 1989). If,
however, a smelter could not be found to accept the materials, they
would be included within the Taracorp pile multimedia cap.

Additional remedial actions would not be anticipated should
Alternative E be implemented.

Monitoring and access restrictions required by Alternative E
are implementable. Cap inspections could be conducted with little
or no difficulty. The deed restrictions and restrictive covenants
required are also implementable, but possibly not immediately'so,&
due to the careful legal review required.

4.6.7 gCost

Alternative E is highly costly. Total capital costs are
estimated at $12,523,260. Total annual operating costs are
estimated at $35,300 (no adjustment for inflation). Total present
worth for 30 years operation assuming 5% interest is estimated at
$13,065,890. A detailed cost estimate for Alternative E is
presented on Table 18.

4.7 Alternatjve F

Under Alternative F, containerized drosses would be removed
from the Taracorp Pile and recycled at a secondary smelter. Wastes
contained in the Taracorp Pile would be excavated and visually

segregated. Slag would be moved to a lined disposal area adjacent
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to the current waste pile. Wast; materials containing significant
quantities of battery case materials and smeltable lead would be
processed on site to recover plastic and lead. Residuals (slag,
rubber casing) would be transferred to the lined disposal area.
Recovered products would be shipped off-site for further
processing; waste materials would then be capped using a multimedia
cap. Contaminated materials at Eagle Park Acres and Venice Alleys,
and contaminated soils at Areas 1, 2, and 3 would be excavated and
transported to the lined disposal area prior to multimedia capping.
4.7.1 ection of Human and the vironment

If the technology required to implement Alternative F were
better developed, Alternative F would be evaluated as being
protective of human health and the environment. 1In the long term,?
it would eliminate the potential for direct contact with
contaminants, and would eliminate contaminant migration (via ground
water, surface water, or air pathway). However, as discussed
below, the implementability of Alternative F is highly questioned.
Moreover, significant manual handling of contaminated materials is
required by this alternative. 1In addition, the lead content of
recovered plastics may render them unsuitable as recyclable
products, and could act as a route for direct contact with lead.
Therefore, Alternative F is evaluated as being poorly protective

of human health and the environment.
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4.7.2

F.!‘

compliance with ARARS
Chemical Specific ARARs
The following chemical specific ARARs would apply to

Alternative F:

PCBRR's; Title 35; EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 243: Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods:; Section 243.126: Lead.
(Ambient Air Quality Standard for Lead = 1.5 ug/m’)

Occupational Safety and Health Administration (OSHA) 29 CFR
1910. (Permissible Exposure Limit for Lead = 50 ug/m”)

PCBRR's; Title 35; EP; Subtitle C; WP; Chapter 1: PCB; 35 IAC
Part 302: Water Quality Standards; Subpart B: General Use
Water Quality Standards; Section 302.208: Chemical
Constituents.

PCBRR's; Title 35; EP; Subtitle G; WD; Chapter 1: PCB; 35 IAC

~—

Part 721: Identification and Listing of Hazardous Waste;
Subpart C: Characteristics of Hazardous Waste; Section
721.124: Characteristics of EP Toxicity. (Extraction:

Potential Toxicity Lead 5.0 mg/l)

The remedial action required by Alternative F would comply

with these ARARs. Dust control and monitoring would, however, be

required at all excavations and material handling 1locations.

Particular care would be required with respect to the manual

segregation required by the alternative.

Action Specific ARARs
The following action specific ARARs would apply to Alternative

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart C;
Prohibitions; Section 201.141: Prohibition of Air Pollution.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart D: Permit
Applications and Review Process; Section 201.152: Contents
of Application for Construction Permit.
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PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart D: Permit
Applications and Review Process; Section 201.157: Contents
of Application for Operating Permit.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 203; Major Stationary Sources Construction and Operation.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 212; Visual and Particulate Matter Emissions; Subpart
K: Fugitive Particulate Matter.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB: 35
IAC Part 212; Visual and Particulate Matter Emissions; Subpart
L: Particulate Matter Emissions from Process Emission
Sources; Section 212.321: New Process Sources.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 243; Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods; Section 243.126: Lead.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 304: Effluent Standards; Subpart A: General
Effluent Standards. e

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 307: Sewer Discharge Criteria; Subpart B: General
and Specific Pretreatment Requirements.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 310: Pretreatment Programs; Subpart B: Pretreatment
Standards; and Subpart D: Pretreatment Permits.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 312: Treatment Plant Operator Certification.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 370: Recommended Standards for Sewer Works.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 721: Identification and Listing of Hazardous Wastes.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 722: Standards Applicable to Generators of Hazardous
Waste; Subparts A-E.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35

IAC Part 723: Standards Applicable to Transporters of
Hazardous Waste.
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PCBRR's; Title 35: EP:; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 725: Interim Status Standards for Owners and

Operators of Hazardous Waste TSD Facilities; Subpart N:
Landfills.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; and

Chapter II: EPA; 35 IAC Part 809: Special Waste Hauling,
Subparts B-G.

The Taracorp Pile multimedia cap, supplemental bottom liner,
and leachate collection and treatment system could be constructed
to meet the requirements of these ARARs. Remote area excavation
and transportation of wastes and contaminated soils could also be
conducted in accordance with these ARARs. Taracorp pile
segregation, recovery, and recycling would also be designed to meet
the requirements of these ARARs.

Location Specific ARARs ~

No location specific ARARs have been identified fér
Alternative F.

4.7.3 Long Term Effectjveness

The overall 1long term effectiveness of Alternative F is
considered excellent.

araco Piles

The short term effectiveness of segregation, separation,
recovery, and recycling is questionable. Under the best of
conditions, volume reduction is expected to be less than 10%;
meeting this expectation is doubtful. Further discussion is

included in Sections 4.7.4 and 4.7.6.
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The remedial action prescribed by Alternative F for the
unrecovered residuals (slag, rubber casings, debris) at the
Taracorp pile, is considered to be effective in the long term.
Although the magnitude of these wastes or their toxicity would not
be reduced significantly by recycling and recovery, the long term
risks to human health and the environment posed by the
unrecoverable residuals would be greatly reduced by the containment
specified by the alternative.

Containment using a multimedia cap is a proven method of long
term containment of both municipal and industrial wastes. It would
meet all remedial objectives, including eliminating the potential
of direct contact with waste materials, eliminating the potential
for migration of contaminated dust, and limiting the migration of
metals to ground water. A computer model predicted a 99.99%
reduction in percolation through the multimedia cap. Modeling
results are shown in Appendix A. The supplemental bottom liner
would eliminate the potential for contaminant migration to
groundwater in the unlikely event of cap failure.

Long term management of the cap would be required to insure
adequate performance. Such management would include regular
mowing, as well as reseeding and fertilization when required. If
the vegetative cover were not properly maintained, cap repair (soil
augmentation) could be required. Required monitoring would include
semiannual ground water monitoring and semiannual air sampling.

A quarterly cap inspection would also be required. No difficulties
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would be expected to be encountered implementing maintenance or
monitoring requirements.

Although percolation through the multimedia cap would be
expected to be minimal, installation of a bottom liner would
require a leachate system to prevent potential build-up of liquids
beneath the cap in the unlikely event of cap failure. This system
would require maintenance and proper operation, if and when
necessary.

If properly constructed and maintained, the likelihood that
the multi-media cap or the supplemental bottom liner would require
replacement is minimal. Proper placement and compaction of waste
materials and contaminated soils, however, would be required to
limit cap settling. In the unlikely event of cap failure, however;
institutional controls would remain in place to guard against
direct contact, and repair or replacement could be effected
promptly to minimize dust generation or ground water contamination.
The magnitude of such impact would also be minimized by the
industrial location of the site.

mote Areas

The remedial actions prescribed for Venice Alleys, Eagle Park
Acres, and Areas 1, 2, and 3 are evaluated as being excellent in
long term effectiveness, as all contaminated soils and materials
would be removed. The removal prescribed would eliminate the

necessity for long term monitoring or maintenance in these areas.
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4.7.4 Reduction of Toxicity, Mobjlity, or Volume

Implementation of Alternative F requires the removal and
recycling of containerized drosses at the Taracorp Pile. The
toxicity and volume of these drosses, therefore, would be
eliminated. The alternative does not, however, significantly
reduce the toxicity or volume of contaminants. Overall volume
reduction of contaminated materials is estimated to be less than
10%. In addition, the proposed hydroclassification equipment uses
water to separate and slurry transfer materials. As the acid
content of the materials would be expected to be significantly less
than that of whole batteries, much of this water could be recycled
after sedimentation in a clarifier to remove suspended solids.
Periodically, however, a portion of the water would requiré
treatment by precipitation, which would generate a sludge.
Moreover, the plastics recovered would require rinsing and
cleaning; rinse water treatment would also be expected to generate
a sludge.

For residuals and unrecovered materials, containment utilizing
a multimedia cap and supplemental bottom liner would significantly
reduce the mobility of contaminants, because the installation of
a multimedia cap would eliminate run-on and direct contact of
precipitation with the waste materials, and waste materials would
not be subject to wind scour. In the unlikely event of cap
failure, the bottom liner would eliminate the possible flow of
leachate to groundwater. The high alkalinity of the ground water,

the low solubility of metal carbonates, and cation ion exchange
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within the unconsoclidated deposits would also function to limit
contaminant mobility.

Contaminant mobility would be eliminated at Eagle Park Acres,
Venice Alleys, and Areas 1, 2, and 3, since contaminants in these
areas would be removed.

4.7.5 Short Term Effectiveness

Alternative F requires the excavation of contaminated
materials and soils from Eagle Park, Venice Alleys, and Areas 1,
2, and 3. Such excavation would create the risk of potential short
term impact to human health and the environment by generating
contaminated dust. Dust monitoring and control therefore, would
be "'required at all remote location excavations. During the
extensive excavation, consolidation, grading, and cappiné
operations at Taracorp pile significant quantities of highly
contaminated dust could be generated. Dust control would be
critical. Air modeling conducted for another site involving
battery case material (Dames & Moore, 1988) concluded that for
alternatives involving 1large scale excavation of material
"substantial on-site controls would be necessary and there is a
possibility that even maximal management controls on-site would not
prevent excessive short term off-site impacts". In addition,
excavating the pile, and associated staging operations, expose the
waste materials to precipitation:; appropriate runcff control
measurers would be required. A health and safety plan would

address dust monitoring and control requirements, as well as worker
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and public safety concerns related to the construction activities
required to implement the alternative.

The recovery utilized during the implementation of Alternative
F would require significant manual segregation and handling of
contaminated materials. Controls to protect workers from
inadvertent ingestion and inhalation of lead, therefore, would have
to be strictly adhered to. Adequate supervision of workers would
be required.

The institutional controls and monitoring required by this
alternative could be implemented in a relatively short period of
time. Excavation, consolidation, and capping activities at the
Taracorp pile could be expected to take twleve to eighteen months;
segreg;tion and recovery operations could be expected to take twg-
or three years; excavation and restoration activities at Venice
Alleys two to four months; Eagle Park Acres one to three months;
Area 1 two to four months; Areas 2 and 3 eight to twelve months
each. Actual remediation times would depend largely on the degree
of mobilization. Although many of the above activities could be
conducted concurrently, most construction related activities would
be restricted to the spring, summer, and autumn. Alternative F
therefore, would be expected to require five to six years to
complete. This time estimate does not include time required to

prepare plans and specifications or obtain necessary permits.
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4.7.6 Implementabjlity

Segregation, recovery, recycling

The implementability of the segregation, recycling, and
recovery portion of Alternative F is highly questionable, and the
subject of considerable study by others (Exhibit A).

Equipment

Equipment specifically designed to separate slag and other
debris from battery casings (rubber and plastic), lead, and lead
oxide is currently not commercially available. Therefore, equipment
designed to break and separate the materials in whole batteries
would be used to implement the alternative. The hydro-
classification equipment proposed separates materials by
differences in specific gravity. Inherent in this separatiqé—
scheme is that dirt and slag in the equipment influent would be
classified with lead and lead oxide. One source indicated that the
"lead and lead oxide" recovered from the breaking of whole
batteries (ideal conditions) is generally only 50-60% lead.
Efficient removal of slag, dirt, and other contaminants, therefore,
would be essential in recovering a material with sufficient lead
content to be acceptable to secondary lead smelters. Light
contaminants, such as wood, would be classified with plastics.
Plastics manufactures are generally intolerable of contaminants,
as contaminants foul intrusion injectors. Slag, dirt, and other
debris, therefore, would have to be hand picked from influent
conveyor. 1In addition, the proposed hydroclassification equipment

is designed to break and handle materials with a hardness
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comparable to that of lead. Pieces of blast furnace slag greater
than 1 inch long in any dimension, would severely damage the
equipment. Screening deviées could be used to protect the
equipment, however, these devices would also screen out large
pieces of recoverable plastic casing.

Recycling of Recovered Material

As previously discussed, the lead content of the recovered
lead oxide/metallic lead/slag and dirt mixture may not be high
enough to be acceptable to secondary lead smelters. A minimum lead
content of 27% is often considered a minimum cutoff. The ability
of the segregation/separation system to achieve such a high lead
content is unlikely.

In addition to the requirement that recovered plastics bé'
relatively free of solid contaminants, which interfere with
intrusion processes, recovered plastics must also contain an
acceptable content of lead. 1In a Feasibility Study conducted on
another site involving battery case material (Dames & Moore, 1988),
it was determined through field testing that

- recovered plastic failed the TCLP lead test;

- a deionized water wash has no or little effect on the lead

content; and

- a hydrochloric acid wash removes only a minor fraction of

the lead.

The evaluation concluded that the 1lead appeared to be
interstitial and/or bound into the solid matrix of the plastic.

Given the growing availability of plastic (uncontaminated) for
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recycling (Basta and Johnson, 1989), the likelihood that plastics
manufacturers would accept the recovered plastic is uncertain, even
if some method is developed to render it non-toxic.

Containment of contaminated sojls and residuals

The excavation, transport, consolidation, and containment
tasks required by Alternative F can be implemented entirely using
standard construction techniques. Given the size of the
metropolitan St. Louis area, mobilizing suitable construction
equipment and operators would not be anticipated to be difficult.
Heavy equipment would be required to excavate and move the Taracorp
pile; dust monitoring and control measures would be critical during
such extensive excavation. Multimedia caps and bottom liners are
also installed using standard construction techniques, although?
care must be given to the installation of synthetic membranes.
Heavy equipment, 1light equipment, and manual labor would be
required to excavate and restore Eagle Park, Venice Alleys, and
Areas 1, 2, and 3. Dust monitoring and control measures would be
required. It should be noted that work in Area 2 and 3 could be
slow due to their confined nature and the requirement to relocate
incidentals (both public and private).

The contained lead drosses would be removed from the pile and
shipped to a secondary lead smelter. At least one smelter has
shown some interest in these materials. If, however, a smelter
could not be found to accept the materials, they would be included

within the Taracorp pile multimedia cap.
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Additional remedial actions would not be anticipated should
Alternative F be implemented.

Monitoring and access restrictions required by Alternative F
are implementable. The deed restrictions and restrictive covenants
required are also implementable, but possibly not immediately so,
due to the careful legal review required.

4.7.7 Cost

Alternative F is highly costly. Total capital costs are
estimated at $26,791,300. Total annual operating costs are
estimated at $35,300 (no adjustment for inflation). Total present
worth for 30 years operation assuming 5% interest is estimated at
$27,333,930. A detailed cost estimate for Alternative F is_
presented on Table 19.

4.8 Alternative G

Under Alternative G, containerized drosses would be removed

from the Taracorp Pile and recycled at a secondary smelter. Wastes
contained in the Taracorp Pile would be excavated and visually
segregated. Slag would be transported to a RCRA landfill. Waste
materials containing significant quantities of battery case
materials and smeltable lead would be processed on site to recover
plastic and 1lead. Residuals (slag, rubber casing) would be
transferred to the lined disposal area. Recovered products would
be shipped off-site for further processing; waste materials would
then be capped using a multimedia cap. Contaminated materials at

Eagle Park Acres and Venice Alleys, and contaminated soils at Areas
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1 and 2 would be excavated and transported to a RCRA landfill.
Contaminated soils from Area 3 would be excavated and transported
to a non RCRA landfill.
4.8.1 Protectjon of Human Health and the Environment

If the technology required to implement the recovery and
recycling portion of Alternative G were better developed,
Alternative G would be evaluated as being protective of human
health and the environment. 1In the long term, it would eliminate
the potential for direct contact with contaminants, and would
eliminate contaminant migration (via ground water, surface water,
or air pathway). However, as discussed below, the implementability
of Alternative G is highly questioned. Moreover, significant
manual handling of contaminated materials is required by thié
alternative. In addition, the lead content of recovered plastics
may render them unsuitable as recyclable products, and could act
as a route for direct contact with lead. Therefore, Alternative

G is evaluated as being poorly protective of human health and the

environment.

4.8.2 Compliance with ARARS
Chemical Specific ARARs
The following chemical specific ARARs would apply to
Alternative G:
PCBRR's; Title 35; EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 243: Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods; Section 243.126: Lead.
(Ambient Air Quality Standard for Lead = 1.5 ug/m’)

Occupational Safety and Health Administration (OSHA) 29 CFR
1910. (Permissible Exposure Limit for Lead = 50 ug/m’)
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PCBRR's; Title 35; EP; Subtitle C; WP; Chapter 1: PCB; 35 IAC
Part 302: Water Quality Standards; Subpart B: General Use
Water Quality Standards; Section 302.208: Chemical
Constituents.

PCBRR's; Title 35; EP; Subtitle G; WD; Chapter 1: PCB; 35 IAC
Part 721: Identification and Listing of Hazardous Waste:;
Subpart C: Characteristics of Hazardous Waste; Section
721.124: Characteristics of EP Toxicity. (Extraction
Potential Toxicity Lead 5.0 mg/l)

The remedial action required by Alternative G would comply

with these ARARs. Dust control and monitoring would, however, be

required at all excavations and material handling locations.

Particular care would be required with respect to the manual

segregation required by the alternative.

Action Specific ARARS
The following action specific ARARs would apply to Alternative.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart C;
Prohibitions; Section 201.141: Prohibition of Air Pollution.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart D: Permit
Applications and Review Process; Section 201.152: Contents
of Application for Construction Permit.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 201; Permits and General Provisions; Subpart D: Permit
Applications and Review Process; Section 201.157: Contents
of Application for Operating Permit.

PCBRR's; Title 35: EP:; Subtitle B; AP; Chapter 1: PCB; 35 IAC
Part 203; Major Stationary Sources Construction and Operation.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 212; Visual and Particulate Matter Emissions; Subpart
K: Fugitive Particulate Matter.

PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35
IAC Part 212; Visual and Particulate Matter Emissions; Subpart
L: Particulate Matter Emissions from Process Emission
Sources; Section 212.321: New Process Sources.
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PCBRR's; Title 35: EP; Subtitle B; AP; Chapter 1l: PCB; 35
IAC Part 243; Air Quality Standards and Episodes; Subpart B:
Standards and Measurement Methods; Section 243.126: Lead.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 304: Effluent Standards; Subpart A: General
Effluent Standards.

PCBRR's: Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 307: Sewer Discharge Criteria; Subpart B: General
and Specific Pretreatment Requirements.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 310: Pretreatment Programs; Subpart B: Pretreatment
Standards; and Subpart D: Pretreatment Permits.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 312: Treatment Plant Operator Certification.

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35
IAC Part 370: Recommended Standards for Sewer Works.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 3%
IAC Part 721: Identification and Listing of Hazardous Wastes.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 722: Standards Applicable to Generators of Hazardous
Waste; Subparts A-E.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35
IAC Part 723: Standards Applicable to Transporters of
Hazardous Waste.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35

IAC Part 725: Interim Status Standards for Owners and
Operators of Hazardous Waste TSD Facilities; Subpart N:
Landfills.

PCBRR's; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; and

Chapter II: EPA; 35 IAC Part 809: Special Waste Hauling,

Subparts B-G.

The Taracorp Pile multimedia cap, supplemental bottom liner,
and leachate collection and treatment system could be constructed

to meet the requirements of these ARARS. Remote area excavation

and transportation of wastes and contaminated soils could also be

114



conducted in accordance with these ARARs. Taracorp pile
segregation, recovery, and recycling would also be designed to meet
the requirements of these ARARs,

Locatjon Specific ARARS

No location specific ARARS have been identified for
Alternative G.

4.8.3 Long Term Effectjiveness

The overall 1long term effectiveness of Alternative G is
considered excellent.

co iles

The short term effectiveness of segregation, separation,
recovery, and recycling is questionable. Under the best og
conditions, volume reduction is expected to be less than 10%}
meeting this expectation is doubtful. Further discussion is
included in Sections 4.8.4 and 4.8.6.

The remedial action prescribed by Alternative G for the
unrecovered residuals (slag, rubber casings, debris) Taracorp pile,
is considered to be effective in the long term. Although the
magnitude of these wastes or their toxicity 1s not reduced
significantly by recycling and recovery, the long term risks to
human health and the environment posed by the unrecoverable
residuals is reduced by disposal in a RCRA landfill.

Disposal in a RCRA landfill is a much used method for
containment of industrial wastes. It would meet all remedial

objectives, including eliminating the potential of direct contact
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with waste materials, eliminating the potential for migration of
contaminated dust, and eliminating the migration of metals to
ground wvater.

Remote Areas

The remedial actions prescribed for Venice Alleys, Eagle Park,
and Areas 1, 2, and 3 are evaluated as being excellent in long term
effectiveness, as contaminated soils and materials would be
removed. The removal prescribed would eliminate the necessity for
long term monitoring or maintenance in these areas.
4.8.4 Reduction of Toxicity, Mobility, or Volume

Implementation of Alternative G requires the removal and
recycling of contained drosses at the Taracorp Pile. The toxicity
and volume of these drosses, therefore, would be eliminated. Thé
atlernative does not, however, significantly reduce the toxicity
or volume of contaminants. Overall volume reduction of
contaminated materials is estimated to be less than 10%. In
addition, the proposed hydroclassification equipment uses water to
separate and slurry transfer materals. As the acid content of the
materials would be expected to be significantly less than that of
whole batteries, much of this water could be recycled after
sedimentation in a <clarifier to remove suspended solids.
Periodically, however, a portion of the water would require
treatment by precipitation, which would generate a sludge.
Moreover, the plastics recovered would require rinsing and
cleaning; rinse water treatment would also be expected to generate

a sludge.
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For residuals and unrecovered materials, disposal in a RCRA
landfill would significantly reduce the mobility of contaminants.
Contaminant mobility would be eliminated at Eagle Park, Venice

Alleys, and Areas 1, 2, and 3, since contaminants in these areas
would be removed.
4.8.5 short Term Effectiveness

Alternative G requires the excavation of contaminated
materials and soils from Eagle Park Acres, Venice Alleys, and Areas
1, 2, and 3. Such excavation would create the risk of potential
short term impact to human health and the environment by generating
contaminated dust. Dust monitoring and control therefore, would
be required at all remote location excavations. A health and
safety_plan would address dust monitoring and control requirementg?
as well as worker and public safety concerns related to the
construction activities required to implement the alternative.

The recovery utilized during t. implementation of Alternative
G would require significant manual segregation and handling of
contaminated materials. Controls to protect workers from
inadvertent ingestion and inhalation of lead, therefdre, would have
to be strictly adhered to. Air modeling conducted for another site
involving battery case material (Dames & Moore, 1988) concluded
that for alternatives involving large scale excavation of materials
"gubstantial on-site controls would be necessary and there is a
possibility that even maximal management controls on-site would not

prevent excessive short term off-site impacts”. Adequate

supervision of workers would be required.
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The institutional controls and monitoring required by this
alternative could be implemented in a relatively short period of
time. Excavation and transportation activities at the Taracorp
pile could be expected to take twelve to eighteen months:;
segregation and recovery operations could be expected to take to
or three years; excavation and restoration activities at Venice
Alleys two to four months; Eagle Park Acres one to three months:;
Area 1 two to four months; Areas 2 and 3 eight to twelve months
each. Actual remediation times would depend largely on the degree
of mobilization. Although many of the above activities could be
conducted concurrently, most construction related activities would
be restricted to the spring, summer, and autumn. Alternative E
therefore, would be expected to require five to six yearS'ﬁo
complete. This time estimate does not include time required to
prepare plans and specifications or obtain necessary permits.
4.8.6 Implementability

Segregation, Recovery, Recycling

The implementability of the segregation, recycling, and
recovery portion of Alternative G is highly questionable and the
subject of considerable study by others (Exhibit A).

Equipment

Equipment specifically designed to separate slag and other
debris from battery casings (rubber and plastic), lead, and lead
oxide is currently not commercially available. Therefore, equipment
designed to break and separate the materials in whole batteries

would be used to implement the alternative. The hydro-
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classification equipment proposed separates materials by
differences in specific gravity. Inherent in this separation
scheme is that dirt and slag in the equipment influent would be
classified with lead and lead oxide. One source indicated that the
"lead and lead oxide" recovered from the breaking of whole
batteries (ideal conditions) 1is generally only 50-60% lead.
Efficient removal of slag, dirt, and other contaminants, therefore,
would be essential in recovering a material with sufficient lead
content to be acceptable to secondary lead smelters. Light
contaminants, such as wood, would be classified with plastics.
Plastics manufactures are generally intolerable of contaminants,
as contaminants foul intrusion injectors. Slag, dirt, and other
debris, therefore, would have to be hand picked from inflhenﬁ
conveyor. In addition, the proposed hydroclassification equipment
is designed to break and handle materials with a hardness
comparable to that of lead. Pieces of blast furnace slag greater
than 1 inch long in any dimension, therefore would severely damage
the equipment. Screening devices could be used to protect the
equipment, however, these devices would also screen out large
pieces of recoverable plastic casing.

Recvcling of Recovered Materjal

As previously discussed, the lead content of the recovered
lead oxide/metallic lead/slag and dirt mixture may not be high
enough to be acceptable to secondary lead smelters. A minimum lead

content of 27% is often considered a minimum cutoff. The ability
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of the segregation/separation system to achieve such a high lead
content is unlikely.

In addition to the requirement that recovered plastics be
relatively free of solid contaminants, which interfere with
intrusion processes, recovered plastics must also contain an
acceptable content of lead.

In a Feasibility Study conducted on another site involving
batter case material (Dames & Moore, 1988), it was determined
through field testing that

- recovered plastic failed the TCLP lead test;

- a deionized water wash has no or little effect on the lead

content; and =

- a hydrochloric acid wash removes only a minor fraction 6f

the lead.

The evaluation concluded that the lead appeared to be
interstitial and/or bound into the solid matrix of the plastic.
iiven the growiﬂg availability of plastic (uncontaminated) for
‘ecycling (Basta and Johnson, 1989), the likelihood that plastics
anufacturers would accept the recovered plastic is uncertain, even
f some method is developed td render it non-toxic.

containment of contaminated soils and residuals

The excavation, transport, consolidation, and containment
sks required by Alternative G can be implemented entirely using
andard construction techniques. Given the size of the
tropolitan St. Louis area, mobilizing suitable construction

uipment and operators would not be anticipated to be difficult.
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Heavy equipment would be required to excavate and move the Taracorp
pile; dust monitoring and control measures would be critical during
such extensive excavation. Heavy equipment, light equipment, and
manual labor would be required to excavate and restore Eagle Park,
Venice Alleys, and Areas 1, 2, and 3. Both RCRA and non-RCRA
landfills have been identified in Illinois with the capacity to
accept the waste. Dust monitoring and control measures would be
required. It should be noted that work in Area 2 and 3 could be
slow due to their confined nature and the requirement to relocate
incidentals (both public and private).

The contained lead drosses would be removed from the pile and
shipped to a secondary lead smelter. At least on smelter has showg
some interest in these materials. If, however, a smelter could not
be fbund to accept the materials, they would be included within the
Taracorp pile multimedia cap.

Additional remedial actions would not be anticipated should
Alternative G be implemented.

Monitoring and access restrictions required by Alternative G
are implementable. The deed restrictions and restrictive covenants
required are also implementable, but possibly not immediately so,
due to the careful legal review required.

4.8.7 Cost

Alternative G is very highly costly. Total capital costs are
estimated at $50,353,680. Total annual operating costs are
estimated at $5,300 (no adjustment for inflation). Total present

worth for 30 years operation assuﬁing 5% interest is estimated at
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$50,435,150. A detailed cost estimate for Alternative G is
presented on Table 20.
4.9 comparison of Alternatives

Table 21 presents a criteria by criteria summary of evaluation
comments for each alternative. A discussion comparing the
alternatives follows.
4.9.1 Qverall Protectjon of Human Health and the Environment

Each of the seven alternatives 1is evaluated as being
protective of human health and the environment.

Taracorp Pile

Alternative A would utilize institutional controls to limit
the risk of direct contact at the Taracorp Pile. Alternatives 51
C, and D would utilize a multimedia cap to eliminate the risk:&f
direct contact and limit contaminant migration. Percolation through
the multimedia cap has been shown to be reduced by 99.99% (Appendix
A). Alternatives E and F would utilize a supplemental liner in
addition to the multimedia cover. This liner would eliminate the
potential for contaminant migration to groundwater in the unlikely
event of cap failure. Alternative G would utilize a RCRA landfill
to contain the waste materials. Each remedial alternative,
therefore, would effectively protect human health and the
environment.

Remote Areas

Alternative B would utilize sod or asphglt as a cover to
reduce the risk of direct contact and contaminant migration in the

remote areas. Alternative C would utilize excavation and
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restoration in all remote areas, with the exception of Area 3,
where lead concentrations are substantially lower than other remcte
areas. Alternatives D, E, F, and G would utilize excavation and
restoration in the remote areas to eliminate the risk of direct
contact or contaminant migration. Upon completion of remedial
action, therefore, each remedial alternative would effectively
protect human health and the environment.

4.9.2 compliance with ARARsS

ARARs would not be met for Alternative A, however,
Alternatives B, C, and D are expected to meet ARARsS. Alternatives
E, F, and G may have difficulty meeting air ARARs during bulk
excavation.

4.9.3 Long Term Effectjveness

The No Action Alternative would reduce the risk of human
exposure by direct contact at the Taracorp Pile, Eagle Park, and
Area 1. The risk of airborne migration of contaminants, however,
would remain at all areas. It should be noted the Health Risk
Assessment in the RI indicated that no unacceptable risks to human
health exist in any area.

The cover provided by Alternative B in the remote Areas would
eliminate the risk of human exposure upon completion of
remediation, however, this risk elimination can not be insured over
time due to maintenance requirements and the potential for
uncontrolled excavation. The excavation and restoration of the
remote areas prescribed by Alternatives D, E, F, and G would

permanently eliminate the risk of human exposure in all remote
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areas. Alternative C prescribes cover for Area 3, and excavation
and restoration for the remaining areas. As lead soil
concentrations in Area 3 are below 1000 ppm, cover is evaluated as
providing permanent protection in this area.

The multimedia cap used in Alternatives B, C, and D would be
effective in achieving all remedial objectives, including
eliminating the risk of human exposure, and preventing the
migration of contaminants via the air or groundwater pathway. The
supplemental bottom liner prescribed by Alternatives E and F would
provide an additional level of protection in preventing migration
of contaminants to groundwater; however, this additional level of
protection would increase the time required to effect remediation
by 100%. The excavation required to install the supplemental Iing;
would also increase the risk of airborne migration of contaminants,
and expose the wastes to precipitation, increasing the risk of
migration by surface runoff. The marginal increase in protection
provided by the liner, therefore, does not appear to be justified.

Alternative G utilizes a RCRA landfill for containment of
waste materials. Although wastes would be effectively contained,
the cost of remediation would be a full order of magnitude higher
than Alternatives B, C, and D, and four times higher than

Alternative E. Alternative G, therefore does not appear to be

justified.
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4.9.4 Reduction of Toxicity, Mobility, or Volume
Taracorp Pile

Alternatives B, C, D, E, F, and G would reduce contaminant
volume and toxicity by recovering contained drosses and dusts at
the Taracorp Pile.

Implementation of Alternatives F and G would require the
segregation and recovery of recyclable plastics and smeltable lead
from the Taracorp Pile. Such recovery, however, would reduce total
contaminant volume by less than 10%. In addition, the recovered
plastic would not be expected to pass the TCLP test for lead.
4.9.5 short Term Effectjveness

Implementation of Alternatives A and B would produce minimal_
short term impact to community, workers, or the environment, aé
contaminated materials would be left in place. Implementation of
Alternatives C, D, E, F, and G could generate dust in residential
and commercial areas, which would require monitoring and control.
Alternatives E, F, and G include significant excavation at the
Taracorp Pile: the generated dust could impact the community,
workers, and the environment.‘ Unproven control measures would be
required. Alternatives F and G also include extensive handling of
waste materials at the Taracorp pile; worker health and safety

could be jeopardized.
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The following periods of time are required by each alternative

to achieve protection of human health and the environment:

Alternative = Tipe
A 6~12 months
B,C,D 1-2 years

E 3-4 years
F,G 5-6 years

4.9.6 JImplementability

Alternatives A, B, C, and D would utilize standard monitoring
and construction techniques which would be readily implementable.
The excavation of the Taracorp Pile incorporated in Alternatives
E, F, and G would require dust control measures which are unproven
for this type of situation. The segregation and recovery utilized
by Alternatives F and G, however, would utilize equipment designed
to handle batteries, not the slag and waste materials present at
the Taracorp pile. In addition, the recovered products may not be
suitable for recycling: the recovered plastic would not be
expected to pass the TCLP test for lead, and the lead content of
the recovered slag/dirt/lead mixture may not contain a high enough
lead content to be acceptable to a secondary smelter. Evaluation
of extensive field testing conducted for a similar superfund site
(Dames & Moore, 1988) concluded "Based on the technical
infeasibility of the recycling equipment to produce significant
quantities of useful product, coupled with the inability to market
resultant waste streams, the conclusion is clear that such

recycling efforts are without significant benefit to the

environment."
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The costs of each alternative are presented below:

Alternative Capital &M Present
—Cost _Worth

A $143,840 $21,550 $475,110

B $5,142,390 $35,300 $5,685,020

c $5,928,370 $35,300 $6,471,000

D $6,292,820 $35,300 $6,835,450

E $12,523,260 $35,300 $13,065,890

F $26,791,300 $35,300 $27,333,930

G $50,353,680 $5,300 $50,435,150

4.9.8 Symmary

Each of the seven alternatives is evaluated as being
protective of human health and the environment. Each action
alternative would comply with ARARs.

With respect to the Taracorp Pile, the multimedia capping-
prescribed by Alternatives B, C, and D would be implementable and
effective both long and short term. Direct contact and air
emissions would be eliminated and percolation through the cap would
be reduced from an estimated 253,556 cubic feet per year to 2 cubic
feet per year. Implementation of Alternatives E, F, and G would
be expected to cause short term health risks due to large scale
excavation and dust generation (E, F, and G) and significant
material handling (F and G). The necessity of the supplemental
liner included in Alternatives E and F is questioned, as

percolation will be reduced 99.99% by the proposed cover and

evidence of heavy metal migration off-site with no controls is
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absent. The implementability of the segregation and subsequent
recycling required by Alternatives F and G is highly questioned;
in addition, volume reduction would be expected to be minimal.

With respect to the remote areas, the actions required by all
alternatives are implementable, short term effective, and cost
effective. Long term effectiveness cannot be insured by the cover
required by Alternative B due to maintenance requirements and the
numerous locations addressed. The excavation and removal required
by Alternatives C, D, E, F, and G are all equally effective in the
long term. .

Alternatives which include the excavation and processing of
the bulk materials in the Taracorp Pile will result in the_
atmospheric release of lead dust; generation of lead contaminatéé
wastewater which will have to be managed, and an insignificant
change in mobility and toxicity for the materials which remain
after processing. Although these alternatives meet the ARARs,
these alternatives do not meet the intent of SARA and are not
considered acceptable remedial alternatives.

The evaluation of alternatives concluded that Alternative C
satisfied the requirements for a remedy as defined in SARA. This
alternative involves the excavation of soils from residential and
commercial areas around the site, with restoration of these areas.
It includes the excavation of remote areas where case material was
deposited in the past, with restoration. In addition, this
alternative includes the recycle and reuse of contained drosses and

dusts present within the Taracorp Pile. Finally all excavated
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soils and case material would be consolidated in the existing
260,000 ton Taracorp Pile and covered with a multimedia cover. The
cover would consist of a two foot thick 10-7 cm/sec clay barrier
overlain by a synthetic membrane and necessary drainage layers.
The consolidation of the contaminated soil and wastes in a single
cell which is underlain by clay-like soils with 107 to 10™® cm/sec
permeability and overlain by multimedia impermeable cover, is an

environmentally acceptable remedial program for this site.

Respectfully Submitted,

O'Brien & Gere Engineers, Inc.

Steven R. Garver, P.E.
Vice President

Prepared by:

Miriam Blumberg - Project Engineer - M.S. Environmental Engineering
Douglas Crawford - Senior Project Engineer - M.S. Civil Engineering
Frank Hale - Managing Engineer - M.S. Sanitary Science

James O'Loughlin - Design Engineer - B.S. Chemical Engineering
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TABLE 3
AMBIENT AIR LEAD MONITORING DATA - QUARTERLY AVERAGES (ug/m’)(!)

|IEPA Air Monitor Location

15th ¢ 19th & Roosevelt & 2001 ¢
Year/Quarter Madison Adams Rock Road 1735 Cleveland 20th
1978 - 2 30 0.6 0.7 - -
3 1.7 4.4 1.3 - --
4 4.4 4.0 1.3 - -
1979 - 1 2.6 1.0 1.3 - -
2 3.2 0.9 1.2 - -
3 2.0 1.1 1.3 - -
4 3.0 2.6 1.2 - -
1980 - 1 3.0 0.5 0.6 - -
2 1.2 0.6 0.5 - --
3 1.0 0.5 0.7 -- -—-
4 1.9 0.6 1.4 - -
1981 - 1 .1 0.5 0.5 -- -
2 1.0 1.6 0.9 -- --
3 1.8 0.5 1.1 -—- -
4 7.3 0.5 0.9 - -
1982 - 1 1.9 0.8 1.1 -— -
2 1.6 0.9 1.5 -- --
3 1.1 0.5 0.6 - --
4 0.9 0.6 1.8 1.5 -—-
1983 - 1 1.1 0.5 0.4 1.0 --
2 0.4 0.3 0.3 0.7 -~
3 0.68 0.37 0.36 0.76 -~
4 0.76 0.51 0.67 0.62 -
1984 - 1 1.48 0.31 0.37 0.74 -
2 0.76 0.2 0.30 0.74 -—-
3 0.34 0.23 0.23 0.40 . --
4 0.39 0.26 0.30 0.45 -
1985 - 1 0.59 " 0.13 0.14 0.25 0.23
2 0.42 0.26 0.20 0.44 0.28
3 0.23 0.17 0.21 0.33 0.20
4 0.27 0.18 0.17 0.28 0.20
1986 - 1 0.44 0.15 (2) 0.42 0.23
2 0.24 0.13 . (2) 0.28 0.15
3 0.24 0.15 (2) 0.38 0.18
4 0.32 0.20 (2) 0.24 0.23
Notes:

(1) Data from lliinois Environmental Protection Agency
(2) , . ‘
Monitor discontinued
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TABLE 4
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS *

CHEMICAL SPECIFIC ARARs

1.

PCBRR’s; Title 35: EP; Subtitle B; AP, Chapter 1: PCB; 35 IAC Part 243: Air Quality
Standards Subpart B: Standargs and Measurement Methods Section 243.126: (Ambient Air
Quality Standards = 1.5 ug/m°)

Occupational Safety and Health Administration (OSHA) 29 CFR 1910 (Permissable Exposure
Limits for Lead = 50 ug/m ) :

PCBRR's; Title 35: EP; Subtitle C; WP; Chapter 1: PCB; 35 IAC Part 302.208: Water Quality
Standards; Subpart B: General Use Water Quality Standards (See Table 5).

PCBRR’s; Title 35: EP; Subtitle G; WD; Chapter 1: PCB; 35 IAC Part 721.124: Identification
and Listing of Hazardous Waste (Extraction Potential Toxicity Lead 5.0 mg/1)

ACTION SPECIFIC ARARs

1.

Pollution Control Board Rules and Regulations (PCBRR's); Title 35: Environmental Protection
(EP); Subtitle B; Air Pollution (AP); Chapter 1: Pollution Control Board (PCB); 35111. Adm.
Code (IAC) Part 201; Permits and General Provisions; Subpart C; Prohibitions; Secnon
201.141: Prohibition of Air Pollution. :

PCBRR’s; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC Part 201: Permits and General
Provisions; Subpart D: Permit Applications and Review Process; Section 201.152: Construction
Permit Application.

PCBRR’s; Title 35: EP; Subtitle B; AP; Chapter 1: PCB; 35 IAC Part 201: Permits and General
Provisions; Subpart D: Permit Applications and Review Process; Section 201.157; Operating
Permit Application

PCBRR’s; Title 35: EP; Subtitle B: AP; Chapter 1: PCB; 35 IAC Part 203: Major Stationary
Sources Construction and Modification.

PCBRR’s; Title 35 EP; Subtitle B: AP; Chapter }: PCB; 35 IAC Part 212: Visual and
Particulate Matter Emissions; Subpart K: Fugitive Particulate Matter.

PCBRR’s; Title 35: EP; Subtitle B; AP; Chapter |: PCB; 35 IAC Part 212: Visual and
Particulate Matter Emissions; Subpart L: Particulate Matter Emissions from Process Emission
Sources; Section 212.32]1: New Process Sources.

PCBRR’s; Title 35. EP; Subtitle B: AP; Chapter 1: PCB; 35 IAC Part 243: Air Quality
Standards; Subpart B: Standards and Measurement Methods; Section 243.126: Lead.

PCBRR’s; Title 35: EP; Subtitle C: Water Pollution (WP); Chapter 1: PCB; 35 IAC Part 302:
Water Quahty Standards Subpart B: General Use Water Quahty Standards and Subpart C:
Public and Food Processing Water Supply Standards.

PCBBR’s; Title 35: EP; Subtitle C: (WP); Chapter 1: PCB; 35 IAC Part 304: Effluent Standards;
Subpart A: General Effluent Standards.



TABLE 4
(continued)

ACTION SPECIFIC ARARs

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

20.
21.

PCBRR’s; Title 35: EP; Subtitle C: WP; Chapter 1: PCB; 35 IAC Part 307: Sewer Discharge
Criteria; Subpart B: General and Specific Pretreatment Requirements.

PCBRR’s; Title 35; EP; Subtitle C: WP; Chapter 1: PCB; 35 IAC Part 310: Pretreatment
Programs; Subpart B: Pretreatment Standards and Subpart D.

PCBRR's; Title 35: EP; Subtitle C: WP; Chapter |: PCB; 35 IAC Part 312: Treatment Plant
Operator Certification.

PCBRR’s; Title 35: EP; Subtitle C: WP; Chapter 2: PCB; 35 IAC Part 370: Recommended
Standards for Sewer Works.

PCBRR’s; Title 35: EP; Subtitle G: Waste Disposal (WD); Chapter 1: PCB and Chapter II
Environmental Protection Agency (EPA); 35 IAC.

PCBRR's; Title 35: Chapter 1: 35 IAC Part 721: ID and LIsting of Hazardous Waste.

PCBRR's; Title 35: Chapter 1: 35 IAC Part 722: Hazardous Waste Generator Standards;
Subparts A-E.

PCBRR's; Title 35: Chapter 1: 35 IAC Part 723: Hazardous Waste Transporter Standards. -

- PCBRR’s; Title 35: Chapter 1: 35 IAC Part 725: Interim Status Standards For Hazardous Waste

TSD Facility Owners and Operators. Section 725.410 Closure and Post Closure.

PCBRR's; Title 35: EP; Subtitle G: WD; Chapter 1: PCB and Chapter II: EPA; 35 IAC Part 809:
Special Waste Hauling, Subparts B-G.

Ill. Revised Statutes, Chapter 111 1/2, Paragraph 1039(h).

PCBRR’s; Title 35: EP; Subtitle H: Noise; Chapter 1: PCB; 35 IAC Part 901; Sound Emission
Stds. and Limitations.

LOCATION SPECIFIC ARARs

Il

12.

16.
17.

None.

Based on the alternatives developed, the following potential Applicable or Relevant and
Appropriate Requirements (ARARS) supplied by Iilinois Environmental Protection Ageney
are not considered ARARs at the Taracorp Site.

PCBRR’s; Title 35: EP, Subtitle C: WP; Chapter 1: PCB; 35 IAC Part 309 Permits; Subpart A:
NPDES Permits.

PCBRR's; Title 35: EP; Subtitle C: WP; Chapter 1: PCB; 35 IAC Part 309; Subpart A: NPDES
Permits; Section 309.143 Effluent Limitations.

Ill. Revised Statues; Shapter 19; Paragraph 65(f): Floodplains Construction Permits.
PCBRR's; Titel 35: EP; Subtitle G: Waste Disposal (WDP; Chapter 1: PCB and Chapter II

Environmental Protection Agency (EPA); 35 IAC Part 700, Part 703, Part 705, part 724, and
Part 726.



18.

19.

20.

TABLE 4
(continued)

PCBRR’s; Title 35: EP; Subtitle G: WD; Chapter 1: PCB and Chapter IL: EPA; 35 IAC Part 729
Landfills: Prohibited Haz. Wastes; Subpart C. Liquid Hazardous Waste.

PCBRR’s; Title 35: EP; Subtitle G: WD; Chapter I: PCB and Chapter I EPA; 35 IAC Part 807:
Solid Waste, Subparts C, E, and F.

PCBRR's; Title 35: EP; Subtitle G: WD; Chapter 1: PCB and Chapter IL. EPA; 35 IAC Part 807;
Solid Waste; Subpart B.
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GROUND WATER QUALITY STANDARDS®

General Use Public and Food Federal Drinking
Barameter Standards ¥ Processing Standards® Water Standards'
Arsenic 1.0 0.05 0.05
Barium 5.0 1.0 1.0
Boron 1.0 1.0 --
Cadmium 0.05 0.010 0.010
Chloride 500 250 250 ¢
Chromium VI 0.05 0.05 0.05
Chromium III 1.0 1.0 --
Copper 0.02 0.02 0.01*
Cyanide 0.025 0.025 --
Fluoride 14 1.4 4.0
Iron 1.0 1.0 03*
Lead 0.1 0.05 0.05
Manganese 1.0 0.15 0.05*
Mercury 0.0005 0.0005 0.002
Nickel 1.0 1.0 --
Nitrate - 10.0 10.0
0il -- 0.1 --
Pesticides -- --@ -
Phenols 0.1 0.001 -
Selenium 1.0 0.01 0.01
Silver 0.005 0.005 0.05
Sulfate 500 250 250 *
TDS 1000 500 500 *
Zinc 1.0 1.0 50°*

M Concentrations expressed in mg/!

@ 35 Illinois Administrative Code Part 302.208. General Use Standards

@ 35 Illinois Administrative Code Part 302.304. Public and Food Processing Standards
) A number of pesticides with different concentration limits

40 CFR 141, 143 Drinking Water Standards

" Secondary maximum containment level



TABLE &

PRELIMINARY REMEDIAL ACTION OBJECTIVES
TECHNOLOGY TYPES AND PROCESS OPTIONS

of lead ot
concentrations

above 1.3 ug/m’

Prevent migration
of metals to the
ground water which
wouid resutt in
concentrations
higher than

AS IAC Part 302 B
standards

Removal Technologies

Trestment Actions

Recycie Actions

Horizontal barriers

Excavation
Drum Removal

Treatment Technologies

Physical trestment
Chemical trestment

Recycle Technologies

Environmental Remedial Action Genersl Response Remedisl Technology Process
—Media —Obiectives Agtions _ JType Qotions _
Soll Prevent ingestion/ No action
direct contact with institutions! Actions No Action
soll having leed in Institutions! Options
axcess of accep- Fencing
tabie risk concen- Deed Restriction
trations in
residential yerds,
schools, and parks
Containment Actions Containment Technologies
Capping Sod/Soil/Asphalt
Dust Controls Dust Control Agents
Pravent inhalstion Removal Actlons Removal Technologies
of lead concen- Excavation Solids Excavation
trations -?ovo
1.8 ug/m Treatment Actlons Trestmem Technologies
Flation Lopst Enterprises
Envirosafe
Chemfix
Provert mi|
of lead o the
groundwater which
would result in
a concentration
higher than
0.1 mg/t in
accordance with
35 IAC Part 3028
Achieve on No Action
Solld Waste scceptabie level of institutional Actions
risk from direct . No Action
contact with Institutionsi Options
the waste pile Fencing
contents Deed Restrictions
Containment Actions Contsinmem Technologi
Capping Membrane, Asphalt.
Pravent inhalation Vertical barriers Concrete. Vegetative

Slurry wail, sheet
piling
Grout injection

Solids excavation
Drum Removal

Crushing, grinding
Lopat, Chemtix

Electrowinning
Master Metals
ASARCO
Extraction
Smelting



ESTIMATED SURFACE AREAS, VOLUMES AND MASSES

Taracorp Pile

Area

Area

Area

Slag/Matte

Case Material

Lead Dust

Contained Drosses, etc.

1 Unpaved Area

Case Material
Surface Soil

2 Unpaved

Driveways
open/Lawns
3, 4, 5 Unpaved

Driveways
Open/Lawns

Venice Alleys
Eagle Park Acres

14}

(2)

3

Based on May 1988 aerial photographs at 1"=100' scale.

TABLE 7

Surface
Area

—(SF)

NA
NA
NA
NA

NA
340,000

110,000
350,000

370,000
730,000
72,000
20,000

Assumes 3" deep excavation.

Assume 120 lbs./cubic foot of soil.

(Q)

QD]
(o)

n
Q]

Volume

47,000
34,000
4,000

400
3,100

1,000
3,200

3,400
6,800

670
2,700

(€3]

)
€3

)
)

Mass

{Tons)

200,000
30,000
30,000

12

5,400
5,000 &

1,600
5,200 ¥

5,500

11,000 ¥

1,100
4,400
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TABLE 8

GENERAL RESPONSE ACTIONS ¢V

General Response Actijon

No Action

Containment

Pumping

Collection

Diversion

Complete Removal

Partial Removal

On-Site Treatment

Off-Site Treatment

In-Situ Treatment

Storage

on-Site Disposal

Off-Site Disposal

Alternative Water Supply -
Relocation ;

From: U.S. EPA, 1985. Gujidance on Feasibility Studies Under
CERCLA. Prepared for Hazardous Waste Engineering Research

Laboratory, Cincinnati, Ohio, and Office of Emergency and
Remedial Response and Office of Waste Programs Enforcement,
Washington, D.C.



TABLE ¢

intisl Screening of Technoiogies and
Process Options for Soiis/Aleys

Genersi Response:
Action-Soli/Asvs Bemedigl Tech, Zrocess Option Descriction Screening Comments
No Action None Not Appiicatie No Action Req'd for considerstion
by NCP
Insthutiona! Action Access Restrictions Fencing Fence around Potentislly spplicadble
properties
Access Restrictiony Land Use Restrictions Restricts lsnd Potertialty spplicable
use
Access Restrictions Deed Restrictions Restricts land Potentiaily sppiicable
use
Comainmen Action Copping ©  Clay Compacied cley Potentially applicable
with soll over
areas of
contamination
Capping Asphal Layer of Potentially applicable
ssphalt over
areas of
contamination
Capping Sad Layer of sod Potentially sppiicabie
over sreas of
Capping Concrete Concrete sled Potentisily applicsbie
over sreas of
contaminstion
Land Disposal Landfil Placeoment of Potentistly spplicable
conaminsted .
s0ils In non-
RCRA lsndfift
Removei Action Excavation Backhoe Excavetion Potentially applicable
using backhose
Excavetion Crane Excavetion Not lessibie due to
using crane need lor fine control
of excavator
Excavation Front-end Losder Excavation Potentially spplicsble
using front
end loader
Excavation Screpers Excavation Not feasible due to
vsing screpers need for fine comtrol
) of excavetor
Excavation Pumpe Excavation Not effective 10
using pumps excavete soils/fill
Excavation industris! Yscuums Excsvstion Not sffective to
using indus- excavate soils/ Ml
triel vacuums
Excavation Drum Grapplers Excavation Not effective t0
using drum excavate soils/flll
grepplers
Excavation Forkiifts Excavetion Not effective to
using forkiifts excavete soiis/fill
Treatment Action Solidification/ Chemfix/Lopst Proprietary Potentisity applicabie
Stabiitzation/ Emerprises/ Fixation
Fixation Envirosate process
Chemicat/Physical Soll Washing/Leesching Extracts Potentially spplicabie
comaminams
from eolids
Chemical/Physical In-pitu precipiiation immobliizes Not effective in
Trestment Immobilization inorganics in sddressing direct
pisce ocontact exposure
Recycie/Recovery Asphsit manufacturer Hard rubber Potentially spplicable

recycie of for herd rubber used
of aspheit as M and paving



Qematial Tesh,
L] et Applostie 0o Asven o e eonakieation
wher
Asgoes Restristions onsing Fonce sround Potontinly spplicstie
preperiies
Assees Reetristions Land Uee Resvictione Reoiricte tand Pototiolly sppliostte
e
Acsees Restristions Oeed -t Petorsinlly appliusbie
wee
Monfiertng CGrount Woler Long-irem Potomtally spplendle
Wenhiering o woler
manhering
mroprom
Copping Cwy Compected stoy ctontioly sppiicabie
wih o0l aver
ees of
contambuiion
Coppirg sphell Loyer of Potevaially spplicadie
seplell over
wess ol
comtambuiion
Capping Sod Layes of sod ot In commpiionee with
over mess o roquintions ler
wevie
Capping Mutinouie Cop Sywihetie Potontinly sppiicable
mondnsne with
soll over meas
of contamination
Copping Conmwie Cancrete stobe Porontinly sppiicadie
over wens ol
comemmaiion
Lard Otepoeni Lanonst Plogorned Potetialy spplicobie
ACKA In -
N or non-
ACNA wesie
& mern-NCRA
onaie
Kacavetion Sechhos Escaration Potevtindy sppiiceble
weing bacthee
Lacavetion Cieme  [Escers thon Potevaiolly sppicable
ey DYane
Cocovelion From-eng L oon Cacas ohan Potertinlly snpiicabie
wolg bet
v losder
valon Serepery Eacavation Net
wob 109 e srcavetg M8
Lrcavelion Pumps Escavetion Nel etecwsa in
wekeg punwpe sacaveting AN
S0 vetion ndusmiel Vecwm Ercavation et eftective
weirg hedus. eucaveting M
AT
Esasvelien Ovum Qropplers Excavadl on Potentielly sppiicabie
udhwy Grum oy Grum remeval
ppions .
Escavelion Fusan Escavennn Nat efective in
waing regavaling B/ e
Aecycha/Recovery Srygrogetion Segrrgotion Potonandy spplicadie
MA inguriie weing hyds
Petycysie/Col West clarsicaiion
Aoeysio/Recovery MHeovy mevie Segrrgetien Mot eltective lor
veparstion woing hesvy mafer paticies
eepatsien <98 may
Siecominning Elecwoiyin Hot leosiie
askaciion of
masty
Chomical/Phyeicsl Lesching Chemical Shet tonsibie
resmens neciion of
metaly
Aspholl snuiocturer Hord rubber Potonsnlly sppiicatie
recycie woh
saphelt
SeRdncation/ Chomiis /L ospot Propriotery Mot tossibis
Sladitization/ Smergrises/ Geplion
Flastion Envirorsle precesses
Thermel reslmers Siu Vivideson Yirtieo L
moteriole
plece
2* oo emeter Putorsindy spphentte



Genersl Reaponse:

Instiutionsl Action

Treatment Action

Access Restrictions

Access Restrictions

Access Restrictions

Capping

Capping
Capping
Capping

Land Olsposal
Excavation
Excavation

Solidification/
Stabiitzation/
Flxation

Chemical/Physical
Treatment

Recycie/Recover

* Selacted representative technologies.

TABLE 11
Evalustion of Process Options - Soils/Alleys

Lrocess Option
Net applicable®

Landfin®

Backhoe®

Soll Washing/
Leaching

Asphait
Manutacturer*

Effective snd
reilable

Effective and
rellable

Eftectiveness
and reflability
require pilot

test to determine

Effectiveness
and refiability
require piot
test t0
determine.

ENtectivaness
requires pliot
test t0
determine

]

)

i

|

§
i

Low capital,
low O&M

Potentially
moderate

low O&M

Low capital

Low capital,
low O&M

Low capital,
ow O&M

Low capiipl,
low O&M-

Moderste
capital,

Moderste
capitsl

Moderste
capital

capitsi

High
caphat

High
capital,
High O&M.

Moderate
capital



Ganersl Respones:

Instihstional Action

Removal Action

Trestment Action

Access Restrictions

Access Restrictions

Land Disposal

Excavation

Excavation

Excavation

Recycie/Recovery

Recycie/Recovery

Thermel Trestment

TABLE 12

Mot sppiiceble*

Ground Water*

Mutmedis cap*

Drum grapplers*

Segregation

M.A. industries/
Potycycle,
Cal West

Mester Metais®

Evelustion of Process Options - Waste Plles

Does not achieve
remedis! action

Usefud in

Amiting access.
Does not reduce
contaminstion.

cracking,
requires O&M.

ENective and
refiabie

Effective and
refiable

Eftective and
rellable

Effective and
rellable

Effective and
rellable for
drum removel

EMective

Efiectiveness
requires pilot
test to

Effectiveness
requires pilot

determine

%

Low capitat,
low O&M

Low capital

Low capital

Low capitat,
Low C&M

High

Low capital
Low capital
Low capdat
Low capital

High
capitsl,
Moderate 08

capaal

High
capital



TARACORP S1TE,

TABLE 13

CHANLITE CITY

RENREDIAL ALTERNATIVP MATHIX
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- TABLE 14
NL GRANITE CITY

PRELIMINARY COST ESTIMATE

ALTERNATIVE A
NO ACTION ALTERNATIVE
UNIT TOTAL

ITEM QUANTITY  UNITS COST COST
RIRECT CAPITAL COSTS
Mobilisation Lump Sum Lump Sum $6,000 $5,000
Pencing (Taracorp Pile) 2,000 & 410 $20,000
Pencing (Eagle Park) 2,040 re $10 $20,400
Pencing (Area 1) 3,800 | &3 $10 $35,000
Moaitoring Well S0 LF $60 $1,800
Deed Raestrictions Lump Sum Lump Sum $15,000 $15,000
Safety program Lump Sum Lump Sum $1,000 $1,000
Equipment Decontamination Lump Sum Lump Sum $1,000 $1,000

ESTIMATED DIRECT CAPITAL COST $99,200
INDIRECT CAPITAL COSTS
Contingency Allowance (25%) $24,800
Engineering Fees (15% $14,880
Legal Fees (5%) $4,960

ESTIMATED INDIRECT CAPITAL COST $44,640

TOTAL ESTIMATED CAPITAL COST $143,840

ING MAINTENAN ~

Air monitoring 2 Mandays $250 $600
Sample analysis 8 Samples $1,000 $8,000
Groundwater sample collection 8 Mandays $250 $2,000
Sample analysis 22 Samples $150 $3.300
Miscellaneous site work 15 Mandays $250 $3.750
Site work materials Lump Sum Lump Sum $4,000 $4,000

Estimated Annual Operating and Maintenance Costs $21,550

PRESENT WORTH OF ANNUAL OPERATING & MAINTENANCE

COSTS FOR 30 YEARS (i=5%) $331,270

REMEDIAL ALTERNATIVE A TOTAL ESTIMATED COST $475,110

R.S. Means Co., Inc., 1988. Building Construction Cost Data - 1989.
O'Brien & Gere Engineers, Inc. - Professional Experience



TABLE 15
NL GRANITE CITY

PRELIMINARY COST ESTIMATE

ALTERNATIVE B
UNIT TOTAL
ITEM QUANTITY __ UNJTS _ COST COST
RIRECT CAPITAL COSTS
TARACORP PILE MULTI MEDIA CAP
Grading/contouring/consolidation 19,440 sy ] $58,320
Buy/haul/place 34° clay 13,960 cY 820 $259,200
Buy/place 40-mil synthetic cover 175,000 sr 31 $175,000
Buy/haul/place 8" gravel 3,340 cY 815 $48,600
Buy/haul/place Geotaxtile filter fabric 176,000 SF $0.20 $35,000
Buy/haul/place 6" embankment 3,240 cY $10 $32,400
Buy/baul/place 8° topsoil 3,240 cY $20 $84,800
Seed, fertiliser, muich 19,440 Sy $1 $19,440
Fencing 3,000 rT $10 $20,000
SUBTOTAL $712,760
CONTAINED DROSSES
Loading (Crane & Crew) Lump Sum Lump Sum $800 $800
Transport to secondary smelter (600
miles @ $3.50/loaded mile 1 Losd $2,100 $2,100
Smalting (adjusted for recovery) 12 Ton $300 43,800
SUBTOTAL $6,500
SLLR PILES
Excavation 3,920 cY $25 $98,000
Transport to Tarscorp pile 3,920 cY 33 $11,760
SUBTOTAL $109,760
VENICE ALLEYS SOD/ASPHALT COVER .
Clear/replace incidentals 16 Acres $5,000 $3,000
Asphalt pavement 5,300 sy 48 $42,400
Buy/haul/place 3* topeoil 228 cY $25 $6,820
Buy/haul/place sod 2,700 sY $4 $10,800
SUBTOTAL $66,320
EAGLE PARK VEGETATED CLAY CAP
Purchase property .5 Acres $15,000 $7.500
Clear .5 Acres $3,000 $1,500
Buy/haul/place/compact 9" clay
with maximum permaeability of E-7 cm/sec 580 cY $20 $11,200
Buy/haul/place 6” gravel 370 cYy $15 $5,550
Buy/place Geotaxtile {iltar fabric 20,000 SF $0.20 $4,000
Buy/hau] place 8" embankment 370 (*) 4 $10 $3,700
Buy/haul/place 6" topsoil 370 cY $20 $7.400
Seed, fertiliser, mulch 2,220 sY $1 $2,220
Fencing 2,040 FT $10 $20,400
SUBTOTAL 463,470
AREA 1 SOD/ASPHALT COVER
Clear/replace incidentals 18.5 Acres $5,000 $67,500
Excavate for driveway preparation 2,267 CY $30 $68,010
Load and traasport to Taracorp pile 2,267 cYy $6 $13,800
Grade and apply base course 27,300 sy $s $81,600
Buy/haul/place asphalt pavement 27,200 sY 18 $217,600
Buy/haul/place 3 topeoil 3,184 cY $20 363,880
Buy/haul/place sod 38,210 sY $4 $152,840
FPencing 3,600 T $10 $35,000
SUBTOTAL $699,830



ITEM

UNIT TOTAL
QUANTITY __ UNITS  COST ____ COST

AREA 32 SOD/ASPHALT COVER
Clear/replacs incidentals
Excavate for driveway preparstion
Load and transport to Taracorp pile
Grade and apply base course
Buy/haul/place asphalt pavement
Buy/haul/place $* topsoil
Buy/haul/place sod

SUBTOTAL

AREA 3 SOD/ASPHALT COVER
Clear/replace incidentals
Excavate for driveway preparation
Load and transport to Taracorp pile
Grade and apply base course
Buy/haul/piace asphalt pavement
Buy/haul/place $* topscil
Buy/haul/place sod

SUBTOTAL

OTHER COSTS

Monitoring Weil

Deed Restrictions

Safety Program

Mobilisation

Dust Control

Equipment Decontaminstion

Off-Site Drainage Control
SUBTOTAL

ESTIMATED DIRECT CAPITAL COST

TAL COSTS

Contingency Allowance (25%)
Engineering Foes (16%)
Legal Fees (5%)

ESTIMATED INDIRECT CAPITAL COST

TOTAL ESTIMATED CAPITAL COST

P G INTENANC

Air monitoring

Sample analysis

Groundwater sample collection
Sample analysis

Site mowing

Site Inspection

Miscellaneous site work

Site work materials

34.3 Acres $5,000 $121,500

4,160 CcY $30 $124,800
4,160 CY $6 $24,960
49,040 sY $s $140,820
49,040 8Y $s $399,520
5,640 cY $38 $197,400
67,700 sY L 7 $270,800
$1,288,800

118 Acres $5,000 $57,500

290 cY $30 $8,700

290 cY 36 $1,740

3,500 sy $3 $10,500
3,500 SY $8 $28,000
4,340 cY $36 $151,900
83,100 SY $4 $208,400
$468,740

30 LF $60 $1,800

Lump Sum Lump Sum $15,000 ‘$15,000
Lump Sum Lump Sum $20,000 $20,000
Lump Sum Lump Sum $35,000 " $35,000
Lump Sum Lump Sum $20,000 $20,000
Lump Sum Lump Sum $15,000 $15,000
Lump Sum Lump Sum $25,000 $25,000
$131,800

$3,546,480

$886,620

$631,970

$177,320

$1,595,910

$5,142,390

2 Mandays $250 $600

8 Samples $1,000 $8,000

8 Mandays $280 $2,000

22 Samples $150 $3,300

26 Mandays $260 $6,500

) Mandays $280 $2,000

38 Mandays $250 $9,000

Lump Sum Lump Sum 44,000 $4,000



UNIT TOTAL

ITEM _QUANTITY  UNITS COST ~  COST
Estimated Annual Opersting and Maintenance Costs 436,300
PRESENT WORTH OF ANNUAL OPERATING & MAINTENANCE

COSTS FOR 30 YEARS (i=6%) $542,630
REMEDIAL ALTERNATIVE B TOTAL ESTIMATED COST 45,685,020

R.S. Means Co., Inc., 1988. Site Work Cost Data - 1089.
O'Brien & Gare Enginesrs, Inc. - Professional Experience



PRELIMINARY COST ESTIMATE

ALTERNATIVE C

UNIT TOTAL
ITEM _QUANTITY _UNITS = COST COST
RIRECT CAPITAL COSTS
TARACORP PILE MULT! MEDIA CAP
Greding/contouring/consolidation 10,440 3 4 $s $568,320
Buy/haul/placs 24" clay 132,960 cY $20 $359,200
Buy/place 40-mil synthetic cover 178,000 sr $1 $175,000
Buy/hasul/place 6° gravel 3,240 cY $15 $48,800
Buy/haul/place Geotaxtile filter fabric 175,000 £) § $0.20 $35,000
Buy/baul/place 6* embankment 3,240 cY 110 $32,400
Buy/haul/place 6" topsoil 3,340 cY $20 $64,800
Seed, fertiliser, mulch 19,440 3 4 31 $19,440
Fencing 2,000 T $10 $20,000
SUBTOTAL $712,7680
CONTAINED DROSSES
Loading (Crane & Crew) Lump Sum Lump Sum $800 $800
Transport to secondary smelter (600
miles @ $3.50/loaded mile) 1 Load $2,100 $2,100
Smelting (adjusted for recovery) 12 Ton $300 $3,600
SUBTOTAL $6,500
SLLR PILES
Excavation 3,920 cYy $25 $98,000
Transport to Taracorp pile 3,920 cY $3 $11,760
SUBTOTAL $109,760
VENICE ALLEYS EXCAVATE AND RESTORE B
Clear/replace incidentals 1.8 Acres $6,000 $8,000
Excavate to depth of 3° 870 CcY $30 $20,100
Load and transport to Taracorp pile 870 cY $8 $4,020
Grade and apply base course 5,300 SY $3 $15,900
Buy/haul/place asphalt 5,300 sY $8 $42.400
Buy/haul/place 3* topsoil 228 cYy $25 $5,820
Buy/haul/place sod 2,700 sY $4 $10,800
SUBTOTAL $108,340
EAGLE PARK EXCAVATE AND RESTORE
Clear b Acres $3,000 $1,500
Manual excavation 100 cY $60 $8,000
Light equipment excavation 500 cYy $30 $15,000
Heavy squipmaent excavation 2,100 cY $20 $42,000
Load and transport to Taracorp pile 3,700 cYy 36 $16,200
Buy/hsul/place backfill 2,500 cY $10 $25,000
Buy/haul/place 3" topsoil 200 cYy $20 $4,000
Buy/hsul/place sod 2,220 SY $4 48,880
SUBTOTAL $118,580
‘AREA 1 EXCAVATE AND RESTORE
Clear/replace incidentals 185 Acres $5,000 $67,500
Manual excavation 160 cY $60 49,600
Light equipment excavation 3,427 cYy $30 $72,810
Heavy equipment excavation 2,884 cY $20 457,280
Load and transport to Taracorp pile 5,467 CcY 36 $32,800
Grade and apply base course 27,200 sy $s $81,600
Buy/haul/place asphalt pavement 27,200 sy $8 $217,800
Buy/hsul/place $3* topsoil 3,184 cYy $20 463,880



1]

UNTT TOTAL
IIEM QUANTITY UNITS COST  COST
Buy/haul/place sod 38,310 8Y 7 $152,840
Buy/haul/place shrubs 10 EA $50 $500
Buy/bauil/place trees 5 BA $200 $1,000
SUBTOTAL $787.310
AREA 2 EXCAVATE AND RESTORE
Clear/replace incidentals 243 Acres $5,000 $121,500
Manual excavation 3,000 cY 380 $180,000
Light equipmaent excavation 6,300 cY $30 $204,000
Load and tranasport to Taracorp pile 9,800 cY ] $58,800
Buy/haul/place 3* topeoil 8,640 cY $38 $197,400
Buy/haul/place sod 67,700 sy t 7 $270,800
Buy/haul/place shrube 150 EA $50 $7,500
Buy/haul/place trees 70 EA $200 $14,000
Grade and apply pavement base course 49,040 sY $s $149,820
Aspbalt pavement 49,940 sy $8 $399,520
SUBTOTAL $1,603,340
AREA $ SOD/ASPHALT COVER
Clear/replace incidentais 11.8 Acres $5,000 $67,500
Excavate for driveway preparation 290 cY $30 $8,700
Load and transport to Taracorp pile 290 cY t 1] $1,740
Grade and apply base course 3,500 sY $s $10,500
Buy/haul/place asphalt pavement 8,500 sY 38 ~$28,000
Buy/haul/place 3° topeocil 4,340 cYy $35 $151,900
Buy/haul/place sod §2,100 sy $4 $208,400
SUBTOTAL $466,740
OTHER COSTS
Monitoring Well 0 LF $60 $1,800
Deed Rastrictions Lump Sum Lump Sum $15,000 $15,000
Safety Program Lump Sum Lump Sum $35,000 $35,000
Mobilisation Lump Sum Lump Sum $60,000 $60,000
Dust Control Lump Sum Lump Sum $35,000 $35,000
Equipment Decontamination Lump Sum Lump Sum $35,000 $35,000
Off-Site Drainage Control Lump Sum Lump Sum $25,000 $25,000
SUBTOTAL $206,800
ESTIMATED DIRECT CAPITAL COST $4,088 530
I OSTS
Contingency Allowance (25%) $1,022,130
Engineering Fees (15%) $613,280
Legal Fees (5%) $204,430
ESTIMATED INDIRECT CAPITAL COST $1,839,840
TOTAL ESTIMATED CAPITAL COST $5,928,370
ANNUAL QOPERATING AND MAINTENANCE COSTS
Air monitoring 2 Mandays $280 $500
Sample analysis 8 Samples $1,000 $8,000
Groundwater sample collection 8 Mandays $280 $2,000
Sample analysis 22 Samples $150 $3,300
Site mowing 26 Mandays $280 $6,500



UNIT TOTAL

ITEM _QUANTITY _UNITS COST __ COST
Site inspection L] Mandays 3180 $2,000
Miscellaneocus site work 36 Mandays 3350 $9,000
Site work materials Lump Sum  Lump Sum $4,000 $4,000

Estimated Annual Opersting and Maintenance Costs $35,300

PRESENT WORTH OF ANNUAL OPERATING & MAINTENANCE

COSTS FOR 30 YEARS (i=5§%) $542,630

REMEDIAL ALTERNATIVE C TOTAL ESTIMATED COST $6,471,000

R.S. Means Co., Inc., 1988. Building Construction Cost Data - 1089.
O'Brien & Gere Engineers, Inc. - Professional Experience



TABLE 17
NL GRANITE CITY
PRELIMINARY COST ESTIMATE
ALTERNATIVE D

UNIT TOTAL
ITEM QUANTITY _ UNITS COST COST
DRIRECT CAPITAL COSTS
TARACORP PILE MULTI MEDIA CAP
Grading/contouring/consolidation 10,440 sy $s $568,320
Buy/haul/place 34° clay 13,960 cY $20 $259,300
Buy/place 40-mil synthetic cover 175,000 sP $1 $178,000
Buy/hsaul/place 6" gravel 3,240 cY 315 $48,600
Buy/haul/place Geotextile filter fabric 175,000 sr $0.20 $36,000
Buy/haui/place 6" embankment 3,240 cY $10 $32,400
Buy/haul/place 6* topeocil 3,240 cyYy $20 $64,800
Seed, fertiliser, mulch 19,440 sy 31 $19,440
Fen 2,000 PT $10 $20,000
SUBTOTAL $712,760
CONTAINED DROSSES
Loading {Crane & Crew) Lump Sum  Lump Sum $800 $300
Transport to secondary smelter (600
miles @ $3.50/loaded mile 1 Load $3,100 $2,100
Smaelting (adjusted for recovery) 12 Ton $300 $3,600
SUBTOTAL 46,500
SLLR PILES
Excavation 3,920 cYy $25 $98,000
Transport to Taracorp pile 3,920 cY $3 $11,760
SUBTOTAL $109,760
_VENICE ALLEYS EXCAVATE AND RESTORE N
Clear/replace incidentals 1.6 Acres $5,000 . $8,000
Excavate to depth of 3" 670 cY $30 $20,100
Load and transport to Taracorp pile 670 cY $6 $4,020
Grade and apply base course 5,300 sY $3 $15,900
Buy/hsul/place asphalt 5,300 sY 38 $42,400
Buy/haul/place 8* topsoil 225 cY $25 $6,820
Buy/hsul/place sod 2,700 sY $4 $10,800
SUBTOTAL $106,840
EAGLE PARK EXCAVATE AND RESTORE
Clear 8 Acres $3,000 $1,500
Manual excavation 100 CcY $60 $6,000
Light equipment excavation 500 cY $30 $15,000
Heavy equipment excavation 2,100 CcY $20 $42,000
Load and transport to Taracorp pile 2,700 cY t 1] $16,200
Buy/haul/place backfill 2,500 cY $10 $25,000
Buy/haul/place 3° topsoil 200 cY $20 $4,000
Buy/haul/placs sod 2,220 sy $4 $8,830
SUBTOTAL $118,580
AREA 1 EXCAVATE AND RESTORE
Clear/replace incidentals 18.5 Acres $5,000 $67,500
Manual excavation 160 cY $60 $9,600
Light equipment excavation 2,427 cYy $30 $72.810
Heavy squipment axcavation 3,864 cYy $20 $57,280
Load and transport to Taracorp pile 5,467 cYy 36 $32,800
Grade and apply basa course 27,200 sy $3 $81,800
Buy/baul/place ssphalt pavemaent 27,200 sy i8 $217,600
Buy/haul/place $* topeoil 3,184 cY $20 $683,680
Buy/hsul/place sod 38,210 sY $4 $162,840



&

UNIT TOTAL
ITEM QUANTITY  UNITS _COST = COST
Buy/haul/place shrubs 10 EA $50 $500
Buy/haul/place trees [ EA $200 $1,000
SUBTOTAL $757,210
AREA 3 EXCAVATE AND RESTORE
Clear/replace incidentals 24.3 Acres $8,000 $121,500
Manual excavation 3,000 cY $60 $180,000
Light equipment excavation 6,800 cY $30 $204,000
Load and transport to Taracorp pile 9,800 cY $6 $58,800
Buy/haul/place $* topeoil 5,640 cY $38 $197,400
Buy/haui/place sod 67,700 sY t 2 $270,800
Buy/haul/place shrubs 180 EA $50 47,500
Buy/haul/place tress 70 EA $200 $14,000
Grade and apply pavement base course 49,940 sy 33 $149,820
Asphalt pavement 49,940 sy 48 $399,520
SUBTOTAL $1,603,340
AREA 3 EXCAVATE AND RESTORE
Clear/replace incidentals 11.6 Acres $5,000 $67,500
Manual excavation 3,178 cYy $60 $130,500
Light equipment sxcavation 3,468 cY $30 $73,950
Load and transport to Taracorp pile 4,640 cY 368 $27,840
Buy/haul/place 3* topeoil 4,340 cYy $35 $151,900
Buy/hsul/place sod 82,100 sY $4 $208,400
Buy/haul/place shrubs 70 EA $50 $3,500
Buy/haul/place trees S0 EA $200 36,000
Grade and apply psvement base course 3,500 Y 13 - 410,500
Asphalt pavement 3,500 sY $8 $28,000
SUBTOTAL $898,090
OTHER COSTS
Monitoring Well 30 LF $60 $1,800
Deed Restrictions Lump Sum Lump Sum $15,000 $15,000
Safety Program Lump Sum Lump Sum $40,000 $40,000
Mobilisation Lump Sum Lump Sum $85,000 $65,000
Dust Control Lump Sum Lump Sum $40,000 $40,000
Equipment Decontamination Lump Sum Lump Sum $40,000 $40,000
Off-Sits Drainage Control Lump Sum Lump Sum $25,000 $25,000
SUBTOTAL $226,800
ESTIMATED DIRECT CAPITAL COST $4,339,880
C APIT COSTS
Contingency Allowance (25%) $1,084,970
Engineering Fees (15%) $660,980
Legal Fees (5%) $216,990
ESTIMATED INDIRECT CAPITAL COST $1,952,940
TOTAL ESTIMATED CAPITAL COST $6,292,820



UNIT TOTAL

ITEM QUANTITY = UNITS COST  COST
ANNUAL OPERATING AND MAINTENANCE COSTS
Air moaitoring 3 Mandays $280 $500
Sample analysis 8 Sampiles $1,000 48,000
Groundwater sample collection 8 Mandays $1280 $2,000
Sampile analysis 22 Samples 8150 $3,300
Site mowing 26 Mandays 8260 $6,500
Site inspection 8 Mandays $280 $2,000
Miscellaneous site work L] Mandays $250 $9,000
Site work materials Lump Sum Lump Sum $4,000 $4,000

Estimated Annual Operating and Maintenance Costs $35,300

PRESENT WORTH OF ANNUAL OPERATING & MAINTENANCE

COSTS FOR 30 YEARS (i=5%) $542,630

REMEDIAL ALTERNATIVE D TOTAL ESTIMATED COST $6,835,450

R.S. Means Co., Inc., 1988. Building Construction Cost Data - 1989.
O’'Brien & Gere Engineers, Inc. - Professional Experience -
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TABLE 18
NL GRANITE CITY

PRELIMINARY COST ESTIMATE

ALTERNATIVE B
UNIT TOTAL

ITEM QUANTITY UNITS COosT cosT
DRIRECT CAPITAL COSTS
TARACORP PILE MULT! MEDIA CAP
WITH SUPPLEMENTAL LINER
Building demolition 650,000 cr $0.28 $162,500
Buy/haul/place 3' clay with maximum

permeability E-7 cm/sec 18,500 cY $20 $370,000
Buy/haul/place 1' sand 9,280 cYy $15 $138,750
Install secondary drainage system (4" PVC

piping wrapped in filter fabric) 26,000 T 15 $125,000
Buy/place 60 mil synthetic liner 249,728 SF $1.25 $312,160
Buy/haul/place 1’ sand 9,250 cY $15 $138,780
Install primary drainage system (4" PVC

piping wrapped in filter fabric) 25,000 T $5 $125,000
Buy/place Geotextile filter fabric 249,728 ) $0.20 $49,940
Excavate Taracorp pile and transport 85,000 CcY $30 $2,560,000
Excavate soil below Taracorp pile to

depth of 1’, transport, apply as cover,

grade 6,480 cY $28 $162,000
Backfill Taracorp pile excavation with -

9" fill 5,130 cY $10 . $61,300
Buy/haul/place 3" topsoil 1,620 cY $20 $32,400
Seed, fertiliser, mulch 19,450 sY $1 $19,450
Buy/haul/place 24" clay 17,870 CcY $20 $358,400
Buy/place 40-mil synthetic cover 238,820 SF $1 $238,620
Buy/haul/place 6* gravel 4,419 CcY $15 $66,280
Buy/haul/place Geotaxtile filter fabric 238,820 SF $0.20 $47,720
Buy/haul/place 6" smbankment 4,419 cY $10 $44,190
Buy/haul/place 8" topsoil 4,419 CcY $20 $88,380
Seed, fertiliser, mulch 26,513 SY 31 $26,510
Fencing 2,600 FT $10 $26,000

SUBTOTAL $5,128,350
CONTAINED DROSSES
Loading (Crane & Crew) Lump Sum Lump Sum $800 $3800
Transport to secondary smelter (600

miles @ $3.50/lcaded mile 1 Load $2,100 $2,100

Smaelting {adjusted for recovery) 12 Ton $300 $3,600
SUBTOTAL $6,500

SLLR PILES

Excavation 3,920 cY $25 $98.000

Transport to Taracorp pile 3,920 cY $3 $11,760
SUBTOTAL $109,760



IIEM QUANTITY ___UNITS COST = COST
VENICE ALLEYS EXCAVATE AND RESTORE
Clear/replace incidentals 1.6 Acres $5,000 $8,000
Excavate to depth of 3° 670 cY $30 $20,100
Load and transport to Taracorp pile 670 cY $6 $4,020
Grade and apply base course 5,300 8Y $s $15,900
Buy/haul/pisce asphalt §,300 ) 4 ) $42,400
Buy/haul/place $* topeoil 225 cY $25 $5,620
Buy/haul/place sod 2,700 8Y $10,800

SUBTOTAL $106,840
EAGLE PARK EXCAVATE AND RESTORE .
Clear 5 Acres $3,000 $1,500
Manual excavation 100 cY $60 $6,000
Light equipment excavation 500 cYy $30 $15,000
Heavy equipment excavation 2,100 cY $20 $42,000
Load and transport to Taracorp pile 2,700 cY 86 $16,200
Buy/haul/placs backfill 2,600 CcY $10 $26,000
Buy/haul/place 3" topsoil 200 cY $20 $4,000
Buy/haul/place sod 2,220 sY $4 $8,880

SUBTOTAL $118,580

AREA 1 EXCAVATE AND RESTORE (IN CONJUNCTION WITH
LINER INSTALLATION) -
Clear/replacs incidentals 18.5 Acres $5,000 . $67,500

Manual excavation 160 cYy $60 $9,600
Light equipment excavation 2,427 cYy $30 $72,810
Heavy equipment excavation 2,864 cY $20 $67,280
Load and transport to Taracorp pile 6,467 cYy $6 $32,800
Grade and apply base course 27,200 SY 83 $81,800
Buy/haul/place asphalt pavement 27,200 sY $3 $217,800
Buy/haul/place 8" topsocil 872 cY $20 $17,440
Buy/haul/place sod 10,460 sy $4 $41,840

SUBTOTAL ’ $598,470

AREA 2 EXCAVATE AND RESTORE

Clear/replace incidentals 24.3 Acres $5,000 $121,500
Manual excsvation 3,000 cY $60 $180,000
Light equipment excavation 6,800 cY $30 $204,000
Load and transport to Taracorp pile 9,800 cYy 86 $58,800
Buy/haul/place 3" topsoil 5,640 cYy $35 $197.400
Buy/haul/piace sod 87,700 SY 34 $270,800
Buy/haul/place shrubs 150 EA $50 $7.500
Buy/haul/place trees 70 EA $200 $14,000
Grade and apply pavement base course 49,040 sY $3 $149,820
Asphalt pavement 49,940 SY £ 1] $399 520

SUBTOTAL 41,803,340



_IIEM

AREA 8 EXCAVATE AND RESTORE
Clear/replace incidentals 11.6
Manual excavation 3,176
Light equipment excavation 3,488
Load and transport to Tarscorp pile 4,640
Buy/haul/place $* topeoil 4,340
Buy/baul/place sod 63,100
Buy/baul/place shrubs 70
Buy/hsul/place trees S0
Grade and apply pavement base course 3,500
Asphalt pavement 3,500

SUBTOTAL
OTHER COSTS
Monitoring Well 30
Deed Restrictions Lump Sum
Safety Program Lump Sum
Mobilisation Lump Sum
Dust Control Lump Sum
Equipment Decontaminastion Lump Sum
Off-Site Drainage Control Lump Sum

SUBTOTAL

ESTIMATED DIRECT CAPITAL COST
INDIRECT CAPITAL COSTS
Contingency Allowance (25%)
Engineering Fees (16%)
Legal Fees (5%)

ESTIMATED INDIRECT CAPITAL COST

TOTAL ESTIMATED CAPITAL COST

D TENANCE COSTS

Air moanitoring 2
Sample analysis 8
Groundwater sample collection 8
Sample analysis 22
Site mowing 26
Site inspection 8
Miscellaneous site work s
Site work materials Lump Sum

Estimated Annual Operating and Maintenance Costs

PRESENT WORTH OF ANNUAL OPERATING & MAINTENANCE

COSTS FOR 30 YEARS (i=5%)

REMEDIAL ALTERNATIVE E TOTAL ESTIMATED COST

R.S. Means Co., Inc., 1988. Building Construction Cost Data - 1989.
O’Brien & Gere Enginears, Inc. - Professional Experience
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Mandays
Samples
Mandays
Samples
Mandays
Mandays
Mandays
Lump Sum

czBBrBsBE

$250
$1,000
$250
$150
$250
$250
$250
$4,000

QUANTITY  UNITS CQST  COST

$57,500
$130,500
$73,950
$27,840
$161,900
$208,400
$3,500
$6,000
$10,500
$28,000
$698,000

41,800
$15,000
$70,000
$45,000
$70,000
$40,000
$25,000

$266,300

-

$8,636,730

$2,159,180
$1,295,510
$431,840

43,886,530

$12,528,260

$500
$8,000
$2,000
$3,300
48,500
$2,000
$9,000
$4,000

$35,300

$542,630

$13,085,890



TABLE 19
NL GRANITE CITY
PRELIMINARY COST ESTIMATE

ALTERNATIVE P
UNIT TOTAL
ITEM QUANTITY _ UNITS  COST _COST
gABACOH.P PILE MULTI MEDIA CAP
WITH SUPPLEMENTAL LINER
Building dermolition 660,000 cr $0.25 $162,500
Buy/hsul/place 3' ¢clay with maximum

permeability E-7 cm/sec 17,028 cY $20 $340,520
Buy/haul/place 1’ sand 8,513 cY 13 $127,700
Install secondary drainage system (4* PVC

piping wrapped in filter fabric) 24,000 rT 86 $120,000
Buy/place 60 mil synthetic liner 229,850 sF $1.28 $287,310
Buy/haul/place 1’ sand 8,513 cYy $18 $127,700
Install primary drainage system (4" PVC

piping wrapped in filter fabric) 24,000 FT $5 $120,000
Buy/place Geotextile filter fabric 229,850 SF $0.20 $45,970
Excavate/visually segregate siag from Taracorp pile and transport 34,000 cY $36 41,190,000
Excavate/visually segregats battery casings, lead dross,

entrained slag 51,000 cY $35 $1,785,000
Screen Unit Lump Sum Lump Sum $60,000 $50,000
Battery material classification unit

(38.5 ton/hr. unit) Lump Sum Lump Sum $650,000 $680,000
Rinse water clarifier/trestment systam Lump Sum Lump Sum $50,000 ~$50,000
Electricity (300 kw/hr) 1,344,000 KWH $0.08 $107,520
Wastewater treatment (2,000 GPD

for 10% slurry/rinse water changeout) 1,120,000 Gal $0.20 $224,000
Labor for screening and classification (5 man crew @ $130.00/hr.,

560 working days. Assume operate at 80% capacity.) Lump Sum Lump Sum $582,400 $5682,400
Equipment installation and maintenance Lump Sum Lump Sum $150,000 $150,000
Load and transport residual slag, rubber casings,

unrecovered product to disposal area 37,198 cY $15 $557 940
Load plastics 8,704 cY $3 $26,110
Transport plastics ($3.50/loaded mile, 16 CY

trucks, 500 mile haul) » 544 Loads $1,750 $962,000
Profit from plastic 7,520 Tons $400 ($3,008,000)
Load recovered lead/lead oxide/slag mix 5,100 cY $18 $76,500
Transport to secondary smelter

(600 miles @ 3.50/loaded mile) 320 Loads $2,100 $672,000
Smelting fee 28,640 Tons $600 $17,184,000
Profit from lead 11,800 Tons $740 ($8,732,000)
Excavates s0il below Taracorp pile to

depth of 1', transport, apply as cover,

grade 6,480 cy $25 $162,000
Backfill Taracorp pile excavation with

9" fill 5,130 cYy $10 $61,300
Buy/haul/place 8" topeoil 1,620 cY $20 $32,400
Seed, fertiliser, mulch 19,450 sY $1 $19,460
Buy/haul/place/compact 24" clay 15,997 . CY $20 $319,940
Buy/place 40-mil synthetic cover 216,965 sr $1 $216,970
Buy/haul/place 6" gravel 3,009 cY $15 $59,900
Buy/haul/place Geotaxtile filter fabric 215,965 sr $0.20 $43,190
Buy/haul/place 8° embankment 3,999 cY $10 $39.990
Buy/haul/place 6* topeoil 3,999 CcY $20 $79,980
Seed, fertiliser, mulch 13,906 sY $1 $24,000
Fencing 2,600 rT $10 $26.000

SUBTOTAL $14,923,380



ITEM

—QUANTITY _ UNITS COST = COST

CONTAINED DROSSES
Loading (Crane & Crew)
Transport to secondary smelter {600
miles @ $3.50/loaded mile
Smelting (adjusted for recovery)
SUBTOTAL

SLLR PILES

Excavstion

Transport to Taracorp pile
SUBTOTAL

VENICE ALLEYS EXCAVATE AND RESTORE
Clear/replace incidentals
Excavate to depth of 8°
Load and transport to Taracorp pile
Grade and apply base course
Buy/haul/place asphalt
Buy/haul/placs 3* topeoil
Buy/haul/place sod
SUBTOTAL

EAGLE PARK EXCAVATE AND RESTORE

Clear

Manual excavation

Light equipmaent excavation

Heavy equipment excavation

Load and transport to Taracorp pile

Buy/haul/place backfill

Buy/haul/place $* topeoil

Buy/haul/place sod :
SUBTOTAL

AREA 1 EXCAVATE AND RESTORE (IN CONJUNCTION WITH

LINER INSTALLATION)
Clear/replace incidentals
Manual excavation
Light equipment axcavation
Heavy equipment axcavation
Load and transport to Taracorp pile
Grade and apply base course
Buy/haul/piace asphalt pavement
Buy/hsul/piace 3" topsoil
Buy/haul/place sod

SUBTOTAL

AREA 2 EXCAVATE AND RESTORE
Clear/repiace incidentals
Manual excavation
Light equipment excavation
Load and transport to Taracorp pile
Buy/haul/place 3" topecil
Buy/haul/place sod
Buy/haul/place shrubs
Buy/haul/place trees
Grade and apply pavement base course
Asphalt pavement

SUBTOTAL

Lump Sum
1
12

3,920
3,920

16
670
670
6,300
§,300

226
2,700

100

3,100
3,700
3,500

200
2,220

18.5
160
1,437
2,864
5,467
27,200
27,200
872
10,460

Lump Sum

Ton

22

cY

sy
sy

sy

cYy
cy
cY
cY
8y
) 4
cY

SY .

Acres
CcY
cY
cY
CY
sY

sY
sY

UNIT TOTAL
$300 $300
43,100 $2,100
$300 $3,800
$6,500
825 498,000
$s $11,760
$109,760
$5,000 $8,000
$30 $20,100
se $4,020
$s 415,900
43 $42,400
$25 $5,620
$4 $10,300
$106,840
$3,000 $1,500
$60 $6,000
$30 $15,000
$20 $42,000
1] $18,200
$10 $25,000
$20 . $4,000
$4 48,880
$118,580
$5,000 $687,500
$60 $9,600
$30 $72,810
$20 $57,280
1] $32,800
33 $81,800
18 $217,600
$20 $17,440
$4 $41,840
$598,470
$5,000 $121,500
$60 $180,000
$30 $204,000
L] $58,800
$35 $197,400
t $270,800
$50 $7,500
$200 $14,000
] $149,820
18 $399,520
$1,808,340



UNIT TOTAL
ITEM _QUANTITY _UNITS COST  _ COST
AREA 8 EXCAVATE AND RESTORE
Clear/repiace incidentals 11.6 Acres $5,000 $567,500
Manual excavation 3,178 cY $60 $130,500
Light equipment excavation 3,465 cY $30 $78,960
Load and transport to Taracorp pile 4,840 cY ] $27,840
Buy/haul/place 3° topeoil 4,340 cY $38 $151,900
Buy/hsul/place sod 52,100 Y 4 $208,400
Buy/haul/place shrubs 70 EA $80 $3,600
Buy/haul/place trees 30 EA $200 $6,000
Grade and apply pavement base course 8,500 -3 4 1S $10,600
Asphalt pavement : 3,500 sY i $28,000
SUBTOTAL $698,000
OTHER COSTS
Monitoring Well 30 LF $60 $1,800
Deed Rastrictions Lump Sum Lump Sum $15,000 $15,000
Safety Program Lump Sum Lump Sum $90,000 $90,000
Mobilization Lump Sum Lump Sum $45,000 $45,000
Dust Control Lump Sum Lump Sum $90,000 $90,000
Equipment Decontamination Lump Sum Lump Sum $45,000 $45,000
Off-Site Drainage Control Lump Sum Lump Sum $25,000 $28,000
SUBTOTAL $311,800
ESTIMATED DIRECT CAPITAL COST | $18,476,760
INDIRECT CAPITAL COSTS
Contingency Allowancs (25%) $4,619,190
Engineering Fees (15%) $2,771,510
Legal Fees (5%) $923,840
ESTIMATED INDIRECT CAPITAL COST $8,314,540
TOTAL ESTIMATED CAPITAL COST $26,791,300
ANNUAL OPERATING AND MAINTENANCE COSTS
Air monitoring 2 Mandays $250 $500
Sample analysis 8 Samples $1,000 $8,000
Groundwater sample collection 8 Mandays $250 $2,000
Sample analysis 22 Samples $150 $3,300
Site mowing 26 Mandays $250 $6,500
Site inspection 8 Mandays $250 $2,000
Miscellaneous site work 38 Mandays $250 $9,000
Site work materials Lump Sum Lump Sum $4,000 $4,000
Estimated Annual Operating and Maintenance Costs $35,300
PRESENT WORTH OF ANNUAL OPERATING & MAINTENANCE
COSTS FOR 30 YEARS (i=5%) $642,630
REMEDIAL ALTERNATIVE F TOTAL ESTIMATED COST $27,333,930

R.S. Means Co., Inc., 1988. Building Construction Cost Data - 1989.
O'Brien & Gere Engineers, Inc. - Professional Experience



TABLE 20
NL GRANITE CITY
PRELIMINARY COST ESTIMATE
ALTERNATIVE G

ITEM

RIBECT CAPITAL COITS

TARACORP PILE EXCAVATION AND DISPOSAL
WITH SEGREGATION AND RECYCLING
Excavate/visually segregate slag from Taracorp pile
Transport slag to RCRA landfill (siag st 4.25 tons/CY,
20 ton truckloads, $3.560/lcaded mile, 150 mile haul)
Disposal in RCRA landfill ‘
Excavate/visually segregate battery casings, lead dross,
entrained slag
Screen Unit
Battery matarial classification unit
(38.5 ton/hr. unit)
Rinse water clarifier/treatment system
Electricity (300 kw/hr)
Wastewster trestment (2,000 GPD
for 10% slurry/rinse water changeout)
Labor for screening and classification (5 man crew @ $180.00/hr.,
560 working days. Assume operate at 80% capacity.)
Equipment installation and maintenance
Load residual slag, rubber casings,
unrecovered product for transport
Transport residuals to RCRA landfill (Residuals at 3.0 tons/CY,
20 ton trucklosds, $3.50/loaded mile, 150 mile hsul)
Disposal in RCRA landfill
Load plastics
Transport plastics ($3.50/loaded mile, 18 CY
trucks, 500 mile haul)
Profit from plastic
Load recovaered lead/lead oxide/slag mix
Transport to secondary smelter
(600 miles @ $.50/loaded mile)
Smelting fee
Profit from lead
Excavate soil below Taracorp pile to
depth of 1’
Losd and transport soil to RCRA landfill (16 CY truckload,
$3.50/loaded mile, 160 mile haul)
Disposal in RCRA landfill
Backfill Taracorp pile excavation with
9" fill
Buy/haul/place 3° topeoil
Seed, fertiliser, muich
SUBTOTAL

CONTAINED DROSSES
Loeding (Crane & Crew)
Transport to secondary smaeiter (600
miles @ $3.50/lcaded mile
Smelting (adjusted for recovery)
SUBTOTAL

34,000

7,226
34,000

§1,000
Lump Sum

Lump Sum
Lump Sum
1,544,000
1,120,000

Lump Sum
Lump Sum

37,198
6,345

37,198
8,704

7,620
5,100
320
28,640
11,800

6,480

408
6,480

5,130
1,620
19,450

Lump Sum

12

Loads
cY

Lump Sum

Lump Sum
Lump Sum
KWH

Gal

Lump Sum
Lump Sum

cYy

Loads
cY
cYy

Loads
Tons
cY

Loads
Tons
Tons

cy

Loads
cYy

cYy
cY
sy

Lump Sum

Ton

835

$525
4135

835
$50,000

$650,000
$50,000
$0.08

$0.20

$582,400
$150,000

$15

$528
$128
s

$1,760
$400
$16

$2,100
$600
$740
$20

$525
$126

$10

$20
31

$2,100

TOTAL

QUANTITY _ UNITS COST  COST

41,190,000

$3,798,120
$4,250,000

$1,785,000
$60,000

$650,000
$50,000
$107,520

$224,000

$582,400
$160,000

$667,940

$3,331,120
$4,649,500
$26,110

$952,000
(38,008,000)
$76,500

$672,000
$17,184,000
($8,732,000)

$129,600

$212,620
$810,000

$51,300
432,400
$19,450
$29,796,580

$800
$2,100

$3.800
$6,500



r.

UNIT TOTAL
SLLR PILES
Excavation 3,920 cY $25 $98,000
Transport to RCRA landfill (16 CY/truckioad, $3.50/loaded
mile, 160 mile haul) 245 Loads $525 $128,630
Disposal in RCRA landfill 3,920 cY $125 $490,000
SUBTOTAL $716,630
VENICE ALLEYS EXCAVATE AND RESTORE
Clear/replace incidentals 1.6 Acres $3,000 $8,000
Excavate to depth of $° 670 CcY $30 $20,100
Transport to RCRA landfill (16 CY/truckload, $3.50/loaded
mile, 150 mile haul) 42 Loads $626 $22,060
Disposal in RCRA landfill 670 cY $125 $88,750
Grade and apply base course §,300 sY $s $16,900
Buy/haul/place asphalt 8,300 sY $ $42,400
Buy/haul/place 3" topsoil 225 cY $26 $6,820
Buy/haul/piace sod 2,700 sY $4 $10,800
SUBTOTAL $208,820
EAGLE PARK EXCAVATE AND RESTORE
Clear 5 Acres $3,000 41,500
Manual excavation 100 cYy $60 46,000
Light equipment excavation 500 cy $30 415,000
Heavy equipment excavation 2,100 cYy $20 $42,000
Transport to RCRA landfill (16 CY/truckioad, $3.50/lcaded
mile, 150 mile haul) 169 Loads $525 $88,730
Disposal in RCRA landfill 2,700 cY $125 $337.500
Buy/haul/place backfill 2,500 cy $10 $25,000
Buy/haul/place $" topsoil 200 cY $20 $4,000
Buy/haul/place sod 2,220 sY 84 $8,330
SUBTOTAL $528,810
AREA 1 EXCAVATE AND RESTORE
Clear/replace incidentals 8 Acres $5,000 $40,000
Manual excavation 160 cY $60 $9,600
Light equipment excavation 160 cY $30 $4,800
Heavy equipment excavation 2,884 cY $20 $57,280
Transport to RCRA landfill (16 CY/truckload, $3.50/loaded
mile, 150 mile haul) 200 Loads $525 $105,000
Disposal in RCRA landfill 3,200 cYy $128 $400,000
Buy/hsul/place 3° topeoil 3,184 cYy $20 363,680
Buy/hsul/piace sod 38,210 sY $4 $152,840
Buy/haul/piace shrubs 10 EA $50 $500
Buy/haul/place trees $ EA $200 $1,000
SUBTOTAL $834,700
AREA 2 EXCAVATE AND RESTORE
Clear/replace incidentals 24.8 Acres $5,000 $121,500
Manual excavation 2,000 cYy $60 $120,000
Light equipment excavation 5,800 cY $30 $174,000
Heavy equipment excavation 2,000 cYy $20 $40,000
Transport to non-RCRA landfill (16 CY/truckioad, $56.00/loaded
mile, 20 mile haul) 613 Loads $100 $61,300

Disposal in non-RCRA landfill 9,800 cYy $10 $98,000



ITEM

Buy/haul/place $* topeeil
Buy/haul/place sod
Buy/haul/place shrube
Buy/haul/place trees
Grade and apply pavement base course
Aspbalt pavement

SUBTOTAL

AREA 8 EXCAVATE AND RESTORE
Clear/replace incidentals

Manual excavation

Light equipment excavation

Heavy equipment excavation

Transport to non-RCRA landfill {18 CY/truckioad, $5.00/loaded

mile, 20 mile haul)
Dispoeal in non-RCRA landfill
Buy/haul/place $* topscil
Buy/haul/place sod
Buy/haul/place shrubs
Buy/baul/place trees
Grade and apply pavement base course
Asphalt pavement

SUBTOTAL

OTHER COSTS

Monitoring Well

Deed Restrictions

Safety Program

Mobilisation

Dust Control

Equipment Decontamination

Qff-Site Drainage Control
SUBTOTAL

ESTIMATED DIRECT CAPITAL COST
IREC APITAL COSTS
Contingency Allowance (25%)
Engineering Fees (15%)
Legal Fees (5%)
ESTIMATED INDIRECT CAPITAL COST

TOTAL ESTIMATED CAPITAL COST

UNIT TOTAL
QUANTITY UNITS COosT COST
5,640 cY 835 $197,400
67,700 sY Y $270,800
150 EA $50 $7,500
70 EBA $200 $14,000
49,940 sY $s $149,820
49,940 sY  + ] $399,520
$1,653,840
116 Acres $5,000 $57,500
1,480 CcY $60 $87,000
1,740 cY $30 $52,200
1,450 cY $20 $29,000
290 Loads $100 $29,000
4,640 cYy $10 $46,400
4,340 cYy $38 $161,900
52,100 SY $4 $208,400
70 EA $50 $3,500
30 EA $200 $6,000
3,500 sy $s $10,500
3,500 Y 38 $28,000
'$709,400
30 LF $80 $1,800
Lump Sum Lump Sum $16,000 $15,000
Lump Sum Lump Sum $70,000 $70,000
Lump Sum Lump Sum $45,000 $45,000
Lump Sum Lump Sum $70,000 $70,000
Lump Sum Lump Sum $45,000 $45,000
Lump Sum Lump Sum $25,000 $25,000
$271,800
$34,726,680
$8,8681,670
$5,209,000
$1,738,330
$15,627,000
$50,353 680



1

UNIT TOTAL
ITEM QUANTITY  UNITS COST = CQST
ANNUAL OPERATING AND MAINTENANCE COST§
Groundwatar sample collection 8 Mandays $250 $2,000
Sample analysis 22 Samples $150 $3,300
Estimated Annual Operating and Maintenance Costs $5,300
PRESENT WORTH OF ANNUAL OPERATING & MAINTENANCE
COSTS FOR 30 YEARS (i=5%) 381,470
REMEDIAL ALTERNATIVE G TOTAL ESTIMATED COST $50,435,160

R.S. Means Co., Inc., 1988. Building Construction Cost Data - 1989.
O'Brien & Gere Engineers, Inc. - Professional Experience



impiementabiil

- Techaical leanibiity

- ASministrative lassibiity

- Avalladiiity of services
and materiale

Cony

- Capltal coot

- Annusl O & M

- Prosomt werth §=9%, J0yvs)
it Apseptance
Commynity Accopranes

Altgragiive A

Siandard construction and

monkiering techaiques ealy.

Ceonstruction Bmited o
onsie lencing. Ne
administsative difficuitios
anlicipated.

Services snd matesials
locaily aveiladble

TABLE 21 - EVALUATION AND COMPARISON OF ALTERNATIVES

Angrnptive B

Srandard sonsiruction and
mealioring techniques only.

Ceordination with lecal
gevernmeant, residents
required 10 apply cover in
remole arsan.

Services and materisls
locally avalladie

Altgrnstive

Siandard consuction and
monitoring techaiques enly.

Coordination with local
gevernment, reskionts
toquited 10 sacavale snd
apply cover In remeate sreas.

Services snd materials
locally svaiable

143,840 $3,142,290 $5.920,370
821,380 335,300 $33,300
$478,110 $3.685,820 $4,471,000
To be add < § public
To ve add ] g public

Allernstive D

Siwandard construction and

Sandard sonstrustion and

ing only.

Coetdination with local

Coordination witth iscal

*
requisred to sxcavate snd
1081016 TOMONG #1808

Services snd materisis
locally svailabie

38.292.820
333,300

4,828,450

l'oqulnd » szeavale and
1901070 TOMOI® Br000.

Servicss and materiale
losally svallanle.

$12,823.200
838,300
312,005,000

Lo
Alterastive £ Aametive §
Slanderd sonctrustion and Sanderd sonstrustion and
monktering teshniques willlaed meniiering eehniques wiliized
lot sasavation, iner, sep. sssavatien, Wanepertation.
[ prep quired. Menusl sogrepetion requived.
y ifleation y esiliontion
net decigned 1o acsept wasle net dosigned o asvept wests
materisle; equipment refisdiiity materiale; squipment rellability

Sogrog: ond Y Segreg ond y
musl be shipp ok must be ‘¢
RCRA ang sen-RCRA lendfile
within 200 miles of ahe.
$29,791,300 $50,263.000
36,300 58,300
637,333,800 $80,428,100




- How reks e o,

rodused, of contrelied

E

- Compilisnce with ARARS

E

- Mogaiede of residusl tiek

- Adogueasy of sontrele

TABLE 21 - EVALUATION AND COMPARISON OF ALTERNATIVES

Altanative A Ahesagtive 8 Aevnative C Mierastive @ Anternetive £ Abernative ¢ Alwerastive @
Sood sad sesces Aosy \od & a . < a Reoeyek Roey — o
soskristions ot Taraserp Multi-media sap 2t Vorsserp Slubli-media sop ot Tareserp Muit-media cap 8l Tareserp Mttimedia cop ot Torsswrp Multi;edio sap o [ v » Plle, Venios
Pite, Lagle Part, Ares 1 Plie; vegotated siay sap st Plie; sncavate snd resters Pile; snsaveie snd resiere Piie with supplomenial botiom Plie with cupplomentsl bottem Aloye, Lagle Pask, Asens §, 2
Eagle Park; asphalt or sad Lagle Pork, Vonise Alloys, Eogle Park, Venise Alleys tiner. Excavete and restere Ener. Segregate and resever and Slapess in ACRA landfl.
sover 8l Venice Alleys and Aseas 1, 2; asphalt o/ sod Areas 1,2, 3 Caple Pork, Vonies Alloye, plostie, isad. Ensavate ond [ ! Aree 3 and diep ]
Arese 1,2, 3 oover Ases 3 Mess 1,3, 3. restore Eagle Park, Venise 20a-BCRA landiill. Restere ald
Alleye, Arens 1,3, 3. aress. opate and tesover
ised, wom Tarasetp Pile
inotls it [ oop ‘ cop ollenk Multtmedis sag, bottom liner Multimedia cap, bottom Hner Encevetion, dispocel in
riek of dveet sontont M tish of divect sontact and siek ol diroct comtact and riek of direst sontact and oliminates riek of Siroet sliminates rieh of dbost ACRA landiift slimninatoe
Tasooorp plie, Lagle Pask, > ot 9 g o somtost, migration of seatact, migrasen of - rioh of dirent sontact,
Ares . Mo rtok nl p Pile; & vog "y . € "y p Pile. C "ny » Pile. "y » Plle. L, o
Veniae Alleys, Arses 2 and 3. slay sap sliminsies these susaveled and romeved from oxcavaled and remeved rom C and C and Mindmal redustion in vetume
rishe ot Eaple Park. Sed / Cogle Park, Vonise Alleys, Eagle Park, Yeniss Alloys, romoved irom Eagle Parik, Venioe removed bem Lagie Part, Vonive oshieved by sogregetion,
asphalt sever reduses rish Arese ) and 2. Sod / asphalt Aroas 1,2, and 3. Allays, Aseas 1, 2, and 3. Alleys, Aveas 1,2, and 3.
ol A7ess 1, 2, 3 ond Venise sover reduses risks M Ares 3. . von In
Alleys. achieved by sogregetion,
recyciing.

Al ARAR: will be met.

Foncing will require repalr.

Mo short fovws impest.

Ne shert term Impast.

He shon torm impast.

Al ARARS will bo met.

Aok of human enposure, als-

Al ARARs wiltl Do mel.

Risk of human supasne, alr-
contamisation

All ARARs will be met

Risk of humen enposure, air

beine sonlominatien berne borne contaminetion bosne borne ol berne somtamination sliminate
ol Taesoerp Plie. Eloowhere, ossept ot Asoe 3, whete
these siske slimineted upon romaining riok minimal.
sompletion of remedial
activity
Muttimedie sep proven Muttimedia sap proven Mhuittmodia tap proven Mulmedie sap, botiom fines Muttismedie sop, bottem Rner Ensovation and dlapessl in AC
L d o some ocoms mak proven stlestive, some proven silsstive, some tandfil preven sllostive.
quited. Covers in ote L, [ 3 tlon and roguited. Eassvetien and malatenance required. malntenanse
aress ol » remets atese resierstion in remels arens E and L] [ and
maintonsnce san net be od. g y o y Tomate ar0as somplotely n romate arcas sompletely
adoquels.
Cagp lallure improbable with qu-l-nl-a-ﬂt“ o improbeble with Cap loliure imprebable with Cap tallure impretable with ACAA landtill reliable.
praper OBM. For romete areas,  proper OAM. oliminated propoy O4M. Nisk shmineted proper OOM. Rish sliminated proper O8N0 Rieh sliminated
sephait sover laliure In romete srons. Rick ot Aren In romete arons. In remete aresa. in tomete asens.
improbable, s0d soves faliure 3 minimal should pover fall.
, St imemediste risk
mitigated by 3° topsoil.
Mobility of sontaminente Meblitty o) contoninents Mebility of sontaminants Moblity of sonlaminants Mobfiity of contaminants Mebiiy of contaminante
olgaifisantly redused ot significantly redused ¢ oll significantty codused ol ol significantly redused sl off sigaificantly redused o all redused ot o
Tueserp Plle, Lagle Park, arens, escopt sodded pertions areas. Meduciion In tontelty arsas. Roduction in ioalehy ereas. Minlmal redustion in reduslion n
romete arsas with ssphall of Avos 3, where mebiliity and vel by reoyell ond by volume (}0%) eshioved volume (10%) schioved by
oover. Modlity limited ol reduced. Rodusiion in drecces. yoling d o ol nd et rosovery a4
aress with sod sover. y snd vok T " Plie. B - Phe.
Reduction in touicity and By recycling dressss. toulelty and vehame in tonielly snd velume
velume achieved by recyoling . sehioved by respeling ashieved by
deosses. sontalned dresssa. semtained dresses.
4
1.2 yoate 1 -2 yoars 1- 2 poare 3-4 yoars 8-0 yoars 8- 6 yoars L
Mo shart torm Impact. Ouet oy Owet by Dust genereted by susevetiens  Dwmt Owet
o4 tomete areas weuld require 81 remote srees weuld | - -ooo..’ » Pl - rom M.. > Pile ua.'ﬂ-m.'mﬁ
maniiering and coatrel. MmonRoring and contrel, would toquise menitering and would requive menlitring snd would require mealiering and
sontrel. contrel.
Mo short torm impact Dust oy Owet g ’ M.--uublm Dust ¢ .l Oust ¢ ‘.‘
& romete wreas would tequire o remots arses would o comete sress, p Ple [} aress, » Plle A romels asess, Taraserp PR
moniiering and sentvel. menitoriag and soatrol would require meniiering and would toquire and weatd -lﬁ:‘
ap vish dusing cogreg: sap ok during segrege
and resovery eperslions, and resovery
e shert torm Impoot Duet g Duat g abed Oust genereted onsavetives Owert g ‘
uw‘o:'uu..-'wm um-m.:u“n«bo un.o-nou..’ ,: ] cnu..’ p Mo un-'.h--..‘mlq
and senirel. menlering and sontrel. weuld . weuld ond
monier! ng .: -ouh:h. .:-.m.-t-.h. uﬁ:‘.—-
¥ » Plle oxp ¥ » Pile onp westeos Tornoerp Plis 0npesos wester
o procipiation. o procipitation e procipiiation.

AN ARARS will be mot.

Rish of humon exposwure, alr-

Mok of human cuposure, ole-
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ADD 400.0 TO SPOT ELEVATIONS SHOWN TO OBTAIN MEAN SEA
LEVEL DATUM.
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APPENDIX A

Evaluation of Percolation through Proposed Multimedia Cap
using the
HELP MODEL



HELP MODEL

The Hydrological Evaluation of Landfill Performance (HELP)
program was developed by the U.S. Army Engineer Waterways
Experiment Station at Vicksburg, MS to facilitate rapid, economical
estimations of water movement across, into, through, and out of
landfills. The program is applicable for evaluation of open,
partially closed, and fully closed sites by both designers and
permit writers. (Adapted from forward, "The Hydrological
Evaluation of Landfill Performance (HELP) Model", U.S. Army
Engineer Waterways Experiment Station, Vicksburg, MS, June 1984).

Pages A-1 through A-3 present the assumptions and results for
a HELP Model simulation of percolation through the proposed
multimedia cap, which would consist of 24 inches of clay, aﬁ-
impermeable membrane, a 6-inch drainage layer, a 6-inch root zone,
and 6 inches of topsoil. Climatic conditions were generated by the
model for East St. Louis, Illinois, a city adjacent to Granite
City. The results indicate that approximately 2 cubic feet of
precipitation per year would be expected to percolate through the
175,000 square feet of multimedia cap. This compares to
approximately 254,000 cubic feet per year predicted to currently
percolate through the waste piles (Pages A-4 through A-6).
oM U c 18] NTS

RCRA Subtitle C places the following performance criteria on
final covers:

1. Provide long-term minimization of migration of liquids
through the closed landfill;

2. Function with minimum maintenance;



¥

3. Promote drainage and minimize erosion or abrasion of the
cover:;

4. Accommodate settling and subsidence so that the cover's
integrity is maintained; and,

4. Have a permeability 1less than or equal to the
permeability of any bottom 1liner system or natural
subsoils present.

The proposed multimedia cap would be constructed to meet all
these requirements. The HELP model demonstrated long-term
minimization of migration of liquids through capped waste piles
(OBJECTIVE 1). Cap maintenance would be limited to mowing,
periodic inspection, and maintenance of the vegetative cover
(OBJECTIVE 2).

The cap would be designed to minimize erosion or abrasion of
the cover (OBJECTIVE 3). The waste piles have been in place fp;
a considerable period of time. Cover settling and subsidence would
not be expected (OBJECTIVE 4). The cover, as designed, would have
a permeability less than the natural subsoils present (OBJECTIVE

5).
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RACORP PILE
ANITE CI1TY, ILLINOIS
PROPOSED COVER ASSESSMENT

DI G R T L L T T D r D e S p U S e e
PR e L L L T awes

FAIR GRASS

VERTICAL PERCOLATION LAYER

THICKNESS ) 6.00 INCHES

POROSITY = 0.4730 voL/voL

FIELD CAPACITY = 0.222¢ VOL/VOL
WILTING POINT . * 0.1045 vOL/VOL

INITIAL SOIL WATER CONTENT = 0.2642 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.0015600000042 CM/SEC

VERTICAL PERCOLATION LAYER

THICKNESS 2 6.00 INCHES

POROSITY = 0.4570 voL/voL

FIELD CAPACITY = 0.1314 VOL/VOL
WILTING POINT = 0.0581 voL/voL

INITIAL SOIL WATER CONTENT = 0.1540 voL/voL
SATURATED HYDRAULIC CONDUCTIVITY = 0.0010000000475 CM/SEC

LATERAL DRAINAGE LAYER

THICKNESS z 6.00 INCHES
POROSITY = 0.4570 voL/voL
FIELD CAPACITY = 0.0835 voL/voL
WILTING POINT = 0.0327 voL/voL
INITIAL SOIL WATER CONTENT s 0.1362 voL/voL
SATURATED HYDRAULIC CONDUCTIVITY = 0.0031000000890 CM/SEC
SLOPE = 25.00 PERCENT
ORAINAGE LENGTH s 300.0 FEET

LAYER &

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER

THICKNESS s 24,00 INCHES

POROSITY = 0.4300 voL/VOL

FIELD CAPACITY = 0.3667 voL/voL

WILTING POINT = 0.2804 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.4300 vOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY s 0.0000001000000 CM/SEC
LINER LEAKAGE FRACTION = 0.00010000

GENERAL SIMULATION DATA

.......................

SCS RUNOCFF CURVE NUMBER s 74.26
TOTAL AREA OF COVER = 175000. sQ FT

A-l



EVAPORATIVE 20ME DEPTH = 20.00 INCHES

JPPER LIMIT VEG. STORAGE = 8.3220 INCHES

INITIAL VEG. STORAGE 3.3290 INCHES
SOIL MWATER CONTENT lNlTlAL!ZED BY PROGRAM.

LJ
‘ CLIMATOLOGICAL DATA

JEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR €. ST. LOULS ILLINOIS

MAXIMUN LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 109
END OF GROWING SEASON (JULIAN DATE) = 296
WORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAMRENHEIT

AN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

29.80 34.60 43.80 56.20 65.20 74.10
77.70 75.70 69.00 57.60 44.90 35.00

LI o 40 0 A i e a dad b a s el a s da s aa e el s aaaaad a2 s ]

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGN 74

RECIPITATION
TOTALS 3.51 4£.17 2.58 2.40 S.90 3.45
0.90 5.05 2.50 1.51 3.15 1.n
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
UNOFF
TOTALS 0.000 0.027 0.000 0.000 0.079 0.000
0.000 0.053 0.000 0.000 0.000 0.000
STOD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.00¢ ©.000 0.000
EVAPOTRANSP IRATION
TOTALS 1.116 1.733 2.957 2.709 3.331 6.102
0.814 2.151 3.585 2.020 1.78 0.93¢%
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
ATERAL DRAINAGE FROM LAYER 3
TOTALS 0.85264 1.7796 1.9538 0.6642 0.2658 0.7585
0.0000 0.0002 0.3765 0.1564 0.2707 0.3437
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.000C 0.0000 0.0000 0.0000 0.0000
PERCOLATION FROM LAYER &
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 ©.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LI L L a2 i a s aaad e g o s ad dddaddad e s st sl ol ol ddaadadd ol g sl gy syl
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 74

-----------------------------------------------------------------------

(INCHES) (Cu. FT. ) PERCENT
'RECIPITATION 36.83 ( 0.000) 537104. 100.00
RUNOF F 0.159 (¢ 0.000) 2322, 0.43

A-2
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‘ VAPOTRANSP IRATION 29.2641 ( 0,000) 426429, 79.39

"LATERAL DRAINAGE FROM 7.4318 ¢ 0.0000) 108381. 20.18
. LAver 3

'F‘:aeounm FROM LAYER &  0.0001 ( 0,0000) 2. 0.00
" CHANGE IN WATER STORAGE -0.002 ( 0.000) -28. -0.01

- TAE T AT T E R TR LTI NNN OO NS

THRRRTTER TRV TRV L T CT TR TR RTINS

PEAK DAILY VALUES FOR YEARS 74 THROUGH 7%

PRECIPITATION 2.63 38354.2
RUNOFF 0.079 1146.5
LATERAL DRAINAGE FROM LAYER 3 0.0936 1364.3
PERCOLATION FROM LAYER 4 0.0000 0.0
HEAD ON LAYER 4 8.5

SNOW WATER 0.33 4812.5
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3500

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0651

badaaaa s ddl el asadadaeaaaad s addad e gl st ad s ot el d s aaldadlssaayasasaadlsydl]
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FINAL WATER STORAGE AT END OF YEAR 74

...............................................................

LAYER (INCHES) (voL/voL)
KN Tm T0.2991
2 0.92 0.1541
3 0.82 0.1361
4 10.32 0.4300
SNOW WATER 0.00

R2aaddaddad ot alta sl ol aaadaaa s sl e s d gyl g g, sl
] [ a2 dadaa st desdd el llasadaddadlle sl lede sl ad iy gt at sy ol assddldd
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RACORP SITE
—~ANITE CITY ILLINOIS
CURRENT CONDITIONS
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........

VERTICAL PERCOLATION LAYER

THICKNESS s 26.00 INCHES

POROSITY = 0.4170 VOL/VOL

FIELD CAPACITY s 0.0457 voL/vOL

WILTING POINT s 0.0200 voL/voL

[NITIAL SOIL WATER CONTENT = 0.0845 voL/vOoL
SATURATED HYDRAULIC CONDUCTIVITY = 0.0099999997765 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 72.60

TOTAL AREA OF COVER = 175000. SQ FT
EVAPORATIVE ZONE DEPTH = 8.00 INCHES
POTENTIAL RUNOFF FRACTION = 0.000000
UPPER LIMIT VEG. STORAGE = 3.3360 INCHES
INITIAL VEG. STORAGE = 0.9089 INCMES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR E. ST. LOULS ILLINOIS

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 109
_ iND OF GROWING SEASON (JULIAN DATE) = 296

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENWEIT
JAN/JUL FEB/AUG MAR/SEP APR/QCT MAY/NOV JUN/DEC

..........................................

29.80 34.60 43.80 56.20 65.20 74.10
77.70 75.70 69.00 57.60 44.90 35.00

LA Al el ot o a s e s ol el sa a2 2 sl sty sty

MONTHLY TOTALS FOR YEAR 74

P L R L T R R R L L R R Rk L Pyl AR cacsscssve PR R

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

eesmeas ccccece cesmcen caverss ssam eree scevveae

ICIPITATION (INCHES) 3.51 417 2.58 .40 5.90 3.45
0.%90 5.05 2.50 1.5 3.15 .M
MINOFF (INCMES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
+ «APOTRANSPIRATION 1.289  1.355 2,44k 2.266 2.820 2.673
(INCHES) 0.880 1.359 1.685 0.795 1.212 0.886
COLATION FROM 2.43564 2.9830 0.5712 0.2792 1.6455 2.3049

A-4



«
f AYER 1 (INCHES) 0.2184 2.1029 1.4629 1.4326 1.6777 0.2733

PRECIPITATION 3.3 537104. 100.00
UNOFF 0.000 0. 0.00
cVAPOTRANSPIRAT 1ON 19.443 283543. 2.
PERCOLATION FROM LAYER 1 17.3867 53556, 47.21
HANGE IN WATER STORAGE 0.000 5. 0.00
SOIL WATER AT START OF YEAR 2.30 33566.
OIL WATER AT END OF YEAR 2.30 33571,
2NOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
NNUAL WATER SUDGET BALANCE 0.00 a. 0.00

Rl a s aaaaa s sl pa s adt s s e s saaad ol ot d sl sl ol syl
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 74

-----------------------------------------------------------------------

PRECIPITATION
TOTALS 3.51 4.17 2.58 2.40 5.90 3.45
0.90 5.05 2.50 1.5 3.15 1.7n
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
UNOFF
TOTALS 0.000 0.000 0.006 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 1.289 1.355 2.44b 2.266 2.620 2.673
0.880 1.359 1.685 0.795 1.212 0.88%
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

TOTALS 2.4354 2.9830 0.5712 0.2792 1.6455 2.3049
0.218 2.1029 1.4629 1.4324 1.6777 0.2733
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Lo a i o d il o e a b ot o d o aaa s ad sl b o el o a s aa s sl s s s g s sd g g ot sy iy s d

TERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 74

.....................................................................

..................................

ORECIPITATION 36.83 ( 0.000) 537104, 100.00

A-S



WUNOFF 0.000 (¢ 0.000) 0. 0.00
| EVAPOTRANSPIRATION 19.443 ( 0.000) 283543. 2.7
. JERCOLATION FROM LAYER 1 17.3867 ( 0.0000) 253556, 7.2
F’JWGE IN WATER STORAGE 0.000 ¢ 0.000) 5. 0.00

D x s s s asaadsaaaalda s i Aaaliaazoasaaala i ddigiacaadasigaaa g aaadd iy s aasaad
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These alternatives include alternatives requiring no long-term
sanagement of residuals (Alternative 10A) and alternatives involving
treatment as a principal element (Alternatives 2C, 10A, 10B, 10C, and
21). In addition, containment alternatives (Alternatives 2A, 2B, 2C,
8A, 8B, 10B, 10C, 21, and 25) are included, as well as a No-Action
Alternative (Alternative 1), These alternatives were all carried
through the detailed evaluation process.

Nine factors were considered in evaluating the Final Candidate
Alternatives: long-term effectiveness and permanence; reduction in
toxicity, mobility or volume; short-term effectiveness; implemen-
tability; cost; overall protection of human health and the environment;
compliance with applicable or revelant and appropriate requirements
(ARARS); state acceptance; and community acceptance. The first five
factors were considered in detail. Analysis of the alternatives in
terms of these factors consisted of balancing the various technical ele-
ments involved in completing remediation. The final two factors - state
and community acceptance ~ were evaluated only on the basis of available
information. Thorough consideration of these two factors cannot occur

until after the public review and comment periocd on the RI/FS and.

Proposed Plan. The other two factors - overall protection of human
health and the environment and compliance with ARARS - were considered
last, since their development requires information from the previous
evaluations.

As part of the evaluation of the Pinal Candidate Alternatives,
several engineering studies were performed to determine whether the SARA
preference for treatment could be met. The engineering studies repre-
sented one category (technical feasibility) of one factor used to eval-
uate the Pinal Candidate Alternatives. A bench-scale soil stabilization
study was performed by Weston Services, Inc. Weston used several dif-
ferent reagents to determine the applicability of the soil stabilization
technique to Gould site soils and lake sediments. The results showed
that admixtures of Portland cement, cement kiln dust, and lime kiln dust
with the soil and sediment at specific increments improved the con-
sistency and structural stability of the soils and sediments, and also
reduced the leachability of the contaminated materials to levels
generally below hazardous waste designation levels.

Three battery casing separation tests were performed on site
materials. One test was performed on equipment manufactured by MA
Industries, Inc. and the other two on equipment manufactured by
Poly-Cycle Industries, Inc. To conduct each test, approximately 20 tons

(From Executive Summary, Page 4)

—



3

of representative material was excavated from the site and shipped to
locations where equipment manufactured by the two companies is {n use.
In the case of MA Industries, the test was run on equipment operated by
Ace Battery Company of Indianapolis, Indiana. The tests of Poly-Cycle
equipment were run at the Poly-Cycle plant in Jacksonville, Texas. The
squipment wmanufactured by the two companies is similar; however MA
Industries markets its equipment to battery breaking operations, while
Poly-Cycle's primary interest is in developing markets for the separated
battery components. FPor each firm, the process is designed to apply to
spent batteries, not to battery components mixed with dirt and mud.

The results for the tests were similar, but with different
problems. During the Ace Battery test, extremely heavy foaming compli-
cated the separation process and reduced its efficiency. During the
Poly~Cycle tests, various equipment problems affected the efficiency of
metallic lead/ebonite separation. Reasonable physical separation of the
plastic and ebonite components with some equipment modifications appears
.to be possible, although the post-separation degree of metallic lead
contamination of ebonite is so high that recycling is doubtful. Of more

importance, though, is the amount of lead contained in the interstices

of the plastic and the ebonite. After separation, both components fail
the TCLP test for lead. Ebonite fails badly even after washing with
hydrochloric acid and deionized water.

During the evaluation of alternatives, similar tests were run inde-~
pendently by researchers working on materials from the United Scrap Lead
Superfund site near Troy, Ohio. Researchers there performed bench-scale
tests using various solutions and mechanical cleaning steps to determine
the amenability of lead to be removed from the ebonite material. While
no prediction can be made by extrapolating the laboratory results to
field work, it appears that the process requirements would be of con-
siderable scope and have significant environmental concerns. The
researchers conclude that more work is required before the laboratory
results could be applied to any field-scale unit. The results achieved
to date by NL Industries, Inc. and Gould Inc. in laboratory and field
tests lead to the same conclusion.

Results reported to date show that great difficulty is encountered
in attempting to reduce the interstitial lead content of the ebonite.
Researchers have tried various combinations of separation steps, includ-
ing physical, mechanical, and chemical steps, in addition to hand-
separation at the outset. Bven if laboratory methods do prove to be
successful, the potential for successful field application of multi-step
processes at the Gould site is far from assured.

(From Executive Summary, Page 5)



the technology, cannot be finally determined without comprehensive
testing of materials at representative site conditions.

S.6 MA INDUSTRIES, INC.

In July, 1987 a test was conducted on equipment manufactured by MA
Industries, Inc. of Peachtree City, Georgia. The equipment chosen for
the test is currently in operation at Ace Battery Company of
Indianapolis, Indiana. Ace Battery uses the equipment to break and
crush whole batteries, then to separate the battery materials into com-
ponent parts of metallic lead} plastic, hard rubber (ebonite), and lead
oxide.

The purpose of the test was to determine the effectiveness of the
equipment in a proposed site application as part of Alternative 10. The
application would consist of building a plant on the Gould site to
separate the mixed primary source materials into components of metallic
lead, plastic, ebonite, and lead oxide/dirt/mud. The primary process
equipment would consist of the separation equipment sold by MA
Industries.

$.6.1 Technical Approach

To conduct the test, approximately twenty tons of mixed materials
were collected from different areas of the site and transported to
Indianapolis for processing. The methods used to excavate, transport,
and sample the materials are outlined in the engineering study work plan
in Appendix B, along with information on the MA Industries process
equipment. The results of the study consist of a series of sequential
laboratory analyses alsoc contained in Appendix B (see Laucks lab reports
numbers 4793, 5499, and 5954). A summary of the results is presented in

Section 5.6.2.

Pive material streams emerge from the MA Industries separation
equipment. The five streams are (1) metallic lead; (2) hard rubber
(ebonite); (3) plastic; (4) lead oxide/mud; and (5) lead oxide/mud. Note
that two of the streams contain lead oxide/mud mixtures; this is a func-
tion of the arrangement of the classifiers in the process arrangement,
which can vary depending on the size of the equipment.

The goal of the analytical testing of materials emergent from the
equipment was to determine the lead content of the various separated
streams, which is a critically important consideration for recycle of
the materials. The lead content is especially important for the plastic
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and the ebonite, which must be low in lead for successful recycle. 1In
order to determine the nature of the lead remaining in the plastic and
ebonite after separation, a series of sequential laboratory analyses was
performed. The series consisted of total lead and TCLP lead analyses on
the plastic and ebonite as received from the separation equipment, then
after two different kinds of washes: (1) a wash with deionized water;
and (2) a wash with hydrochloric acid followed by a "queach” wash with
deionized water.

$.6.2 Results and Discussion

The total lead and total solids content of the metallic lead,
plastic, ebonite, and lead oxide/mud streams is summarized in Table
5.6-1. Also shown is the TCLP result for plastic and ebonite before any
washes. Two samples were run for each; the first sample represented
material  primarily from the Gould property, while the second sample
represented material primarily from the Rhone-Poulenc property. In the
table, the lab results for the two lead oxide/mud streams are averaged
for presentation. For additional detail, refer to Appendix B.

TABLE 5.6-1

SOURCE MATERIALS AFTER SEPARATION

Total TCLP Total
Lead Lead Solids
Material : (% dry wt.) {(mg/1) (%)
Gould Property Sample:
Metallic Lead 93.7 - 100.0
Plastic 0.28 76 98.1
Ebonite 0.74 200 93.9
Lead Oxide 15.8 - 70.4

Rhone-Poulenc Property Sample:

Metallic Lead S0.1 - 100.0
Plastic 0.39 140 90.0
Ebonite 1.4 210 93.2
Lead Oxide 28.8 - 69.2
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The analytical results on the separated streams show that plastic
and ebonite both fail the TCLP lead test, and the degree of failure is
not particularly dependent upon the location of the material; plastic
and ebonite from the Gould property fail nearly as badly as plastic and
ebonite from the Rhone-Poulenc property.

Also of interest is the percentage of lead in the metallic lead
stream, which is one measure of efficiency of separation. In the
metallic lead stream received from the separated material on the Gould
property, about 94 percent of the stream was lead; the remainder was
non-lead metal and other debris. But in the metallic lead stream
received from the separated material on the Rhone-Poulenc property, only
about 50 percent of the material was lead. Since the percentage of
metallic lead is much lower on the Rhone-Poulenc property (less than 0.1
percent) than on the Gould property (about 1-1.5 percent), the effi-
ciency of separation clearly is shown to decrease as the percentage of
lead in the scurce material decreases.

As discussed in the technical approach, plastic and ebonite were-
subjected to two washes after separation. The effect of the washes is
summarized in Table 5.6-2.

TABLE 5.6-2

RESULTS OF PLASTIC AND EBONITE TREATMENTS

Total TCLP Total
Lead Lead Solids
Material Treatment (mg/kg) (mg/1) (s)
Plastic(l) No Wash 3350 108 94.0
Plastic DI wash(2) 3350 112 89.8
Plastic Acid wWash/
DI Wash 2260 72 94.2
Ebonite(l) No Wash 10700 205 93.5
Ebonite DI wash 5050 205 B6.4
Ebonite Acid wash/
DI wWash 16050¢(3) 195 92.0

(1) Total lead, TCLP lead, and Total solids are averages of sample
results from Gould property and Rhone-Poulenc property.

(2) DI Wash = Deionized water wash.

(3) Average of 2 values: 13100 mg/kg and 29,000 mg/kg.
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The results in Table 5.6-2 show that a deionized water wash has no
observable effect on the total lead content of either the plastic or the
ebonite. This result indicates that the lead is not surficial on either
the plastic or the ebonite; rather it would appear to be interstitial
and/or bound into the solid matrix of the material. The results
following a short wash with hydrochloric acid show that the lead was not
significantly removed from the ebonite, and only a minor fraction was
removed from the plastic. The results indicated that much more vigorous
treatment of both separated materials is required before recycle can be
seriously considered.

In a normal operating mode, the MA Industries equipment processes
whole battery casings, not the mixtufe of materials represented by the
Gould site source materials. Certain problems were observed with the
equipment that would need to be compensated for in design of a
field-scale unit. Two problems are noteworthy here:

l. A key consideration is that materials must be able to be
crushed in the hammermill if they are to be successfully pro~
cessed. For the Gould site, the practical consideration is
that extensive and continuous labor would be required to hand~-
pick all rock, rock-like matte pieces, and other debris (wood,
concrete chunks, auto body metal, etc.) from the feed stream to
the separation equipment.

2. A second consideration is that extremely heavy foaming, which
greatly complicated the separation process, was noted during
the processing of materials that contained significant frac-
tions of dirt. Since this is the condition for nearly all of
the primary source material, the problem would need to be rec-
tified in the design phase.

As a final note, another user of the MA Industries equipment has
reported high water usage of the system, which would complicate the
already-high expected maintenance requirements.

5.7 POLY-CYCLE INDUSTRIES, INC.

Pollowing the completion of the MA Industries test, a second
separation test was performed on equipment manufactured by Poly=-Cycle
Industries, Inc. of Jacksonville, Texas. The equipment used for the
test is currently in operation at Poly-Cycle's Jacksonville plant. The
purpose of the test was much the same as the test performed in
Indianapolis. In addition to examining the performance of Poly-Cycle's
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separation equipment, however, Poly~-Cycle expressed interest in deter-
mining the marketability of the separated components. Poly-Cycle has
had some success in finding applications for recycled ebonite, primarily
as an additive to drilling muds used in the oil exploration industry.

$.7.1 Technical Approach

To conduct the test, approximately 20 tons of mixed materials were
again collected from different areas of the site and transported to
Jacksonville, Texas for processing. The methods used to excavate,
transport, process, and sample the materials are ocutlined in the engi-
neering study work plan in Appendix B. The results of the study consist
again of a series of laboratory analyses also contained in Appendix B. A
sumnary of the results is presented below.

Poly-Cycle's equipment has the same purpose as MA Industries', but
the operation is somewhat different. Whereas five material streams
emerge from the MA Industries separation equipment, only three emerge
from Poly-Cycle's equipment: (1) plastic; (2) lead oxide/mud; and (3)
metallic lead/ebonite combined. After the combined metallic lead/ebo-
nite stream emerges from the separation equipment, Poly-Cycle air-dries
the metallic lead/ebonite, then passes it through an additional piece of
equipment (called a “Green Machine”) for separation of metallic lead
from ebonite. After such separation, the ebonite is ground to a par-
ticle size suitable for subsegquent use, primarily in the oil exploration
industry.

As with the MA Industries equipment, the goal of the analytical
testing of materials emergent from Poly-Cycle's equipment was to deter-
mine the lead content of the various separated streams. Because of the
time frame of testing relative to submittal of this Feasibility Study,
the only testing accomplished to date has been analysis of the lead
oxide/mud for total lead, analysis of the plastic for total lead and
TCLP lead, analysis of the separated metallic lead and ebonite streams
for dry weight percent lead, and analysis of the ebonite ground to
various particle sizes for total lead and TCLP lead.

5.7.2 Results and Discussion

The results of the analyses are shown in Table 5.7-1. Additional
details are presented in Appendix B. The results show that the plastic
and ebonite again fail the TCLP test. The results on plastic are
somewhat more promising than those from the Ace Battery test; TCLP lead
in the plastic is 13 mg/l with no additional washing. However, the
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results for ebonite are even worse than those from Ace Battery. A key
piece of information is the result for metallic lead in the separated,
unground ebonite: the analytical laboratory reported 0.4 percent, or
4000 mg/kg, metallic lead in the ebonite prior to grinding. This result
would indicate that the degree of separation of metallic lead from ebo-
nite was wholly inadequate, because no matter what the subsequent treat-
ment of the ebonite, the lowest total lead result, without another
physical separation step, would be 4,000 mg/kg. '

TABLE 5.7-1

TEST RESULTS FROM POLY-CYCLE INDUSTRIES EQUIPMENT

TCLP Total
Total Lead Solids
Material Lead {mg/1l) (s)

Plastic 310 mg/kg 13 94.1
Lead Okide 52.0% - 80.1 -
Metallic Lead 99.5% -- c——— )

Ebonite (unground) 0.4% - ——e-

Ebonite (coarse) 1,100 mg/kg 200 96.2

Ebonite (medium) 40,000 mg/kg 99 97.8

Ebonite (fine) $,9%900 mg/kg 170 96.9

5.7.3 Second Poly-Cycle Test

Following the completion of the Poly-Cycle test, representatives of
Poly-Cycle determined that the high lead content in the ebonite could be
due, in part, to improper settings and/or operation of the "Green
Machine® used for separation of metallic lead from ebonite. To deter-
mine the possible impact of this variable on the overall process, a
second test of the Poly-Cycle equipment was performed.

The test procedure for the second test was intended to duplicate
the first procedure. Excavation and loading of material at the Gould
site took place on November 20 and 23, 1987. Processing of the material
at Poly-Cycle began on November 30, 1987. After an initial run through
the equipment, a visual examination of the ebonite showed the presence
of bits of metallic lead and debris that would likely preclude success-
ful recycle of the ebonite.

The ebonite was then passed back through the separation process.
Visual examination still showed signs of lead in the ebonite, so the
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ebonite was passed through the "Green Machine" step of the process twice
more. Results on ebonite (and other materials) from the various steps
along the process are contained in Table 5.7-2. The results for ebonite
shov a relatively weak correlation between the number of times the ebo-
nite was processed and the total and TCLP lead concentrations. However,
in only one sample (ebonite coarse-ground with one pass through the pro-
cess) was the total lead content below 1000 mg/l, and the TCLP lead con-
Centration was always well in excess of S mg/l; the lowest TCLP lead
concentration for the ebonite was 41 mg/l, for ebonite that was passed
through the "Green Machine" four times.

As a result of the two tests at Poly-Cycle, the conclusion is drawn
that not only is the equipment in need of additional process design to
allow adequate physical separation of the primary source materials, but
an as-yet undefined additional processing step is required to effect a
total lead content that will allow recycle of the ebonite,

5.7.4 Ebonite Recycle -

Poly-Cycle's primary interest in the Gould site materials is in
recycling the ebonite, lead, lead oxide, and plastic. Since most of the
material is ebonite, that has been the focus of the recycling effort.
Ebonite is currently marketed by Poly-Cycle as a drilling mud additive
for the oil exploration industry. In discussions with NL-Baroid, it has
been learned that a limit of 1000 mg/kg on the total lead content of the
ebonite exists prior to considering the ebonite for use as an additive.

In addition to the Baroid limit, NL Industries and Gould Inc., from
corporate points of view, will not accept the liability that attends
recycle of materials with high lead content. None of the samples of
ebonite met both a total lead limit of 1,000 mg/kg and an EP Toxicity
limit of 5 mg/l. The lowest total lead found was 950 mg/kg; that value
represents the only total lead value less than 1,000 mg/kg from all of
the tests run at Ace Battery and at Poly-Cycle. The lowest TCLP lead
concentration received throughout all of the trials was 41 mg/l, from
the ebonite sample passed four times through the Poly-Cycle process
during the second test. The present conclusion is that ebonite, given
the current state of process development, is not a recyclable component
at the Gould site.
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TABLE 5.7-2

SECOND TEST AT POLY-CYCLE INDUSTRIES

TCLP Total

Times Total Lead Solids
Material Processed* Lead {(mg/1) (%)

Plastic - 6200 mg/kg 88 95.0
Lead Oxide -_ 4.0% - 88.9
Metallic Lead - 90.7% - -
Ebonite (unground) 1 $300 mg/kg 420 97.0
Ebonite (medium) 1 6500 mg/kg 200 93.8
Ebonite (coarse) 1 950 mg/kg 55 95.2
Ebonite (unground) 2 3700 mg/kg 110 95.6
Ebonite (medium) 2 4900 mg/kg 85 95.5
Ebonite (coarse) 2 1200 mg/kg 77 95.13
Ebonite (unground) 4 1800 mg/kg 41 97.0

*Number of times sample was passed through the separation process.
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S.8 UNITED SCRAP LEAD

During the conduct of the FS, contacts were made with other
industry sources to determine the state of efforts made to address site
conditions that are similar to those at the Gould site. The effort made
at the United Scrap Lead site is noteworthy.

United Scrap Lead is a Superfund site near the City of Troy, Ohio.
Prom 1946 to 1980 the operators of the facility processed discarded bat~
teries to reclaim the lead'componenCs for resale. Throughout the opera-
tional history, United Scrap Lead used the various waste components from
the normal operations as fill material on the site. Those wastes
included rubber and plastic battery casings, metallic lead, and spent
acid. In September 1984, the site was placed on the NPL under CERCLA.

During conduct of the RI, it was determined that approximately
55,000 cubic yards of waste battery casings and associated materials are
present at the site, There is extensive soil contamination as well.
Thg primary health threat is direct contact with the lead-contamiant;d

‘materials.

A treatability study was conducted (see Appendix B) to determine
the amenability of the primary source materials to reduction in lead
content for subsequent recycle. Of direct relevance to the Gould site
is the method used during the treatability study to reduce the lead con-
tent of the rubber casings. The investigators used samples of mixed
casings containing approximately 70 percent rubber, 15 percent lead
oxide/mud, 3 percent metallic lead, and 12 percent moisture. The
samples were then tumbled in a ball mill with various wash solutions to
determine the ability of the sclutions to reduce the lead content of the
rubber casing material. The results of the washes, reported in Table 5
of the treatability study in Appendix B, are reproduced in Table 5.8-1.
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TABLE 5.8-1

RESULTS OF UNITED SCRAP LEAD BALL MILL WASHING

Post-Wash
Rubber Casing
Wash Solution Lead Content, ppm Remarks
Ammonium acetate (48) +
acetic acid (3.5%) 2,520 Readily filtrable
Tetra-Na EDTA (5%) or Extremely difficult
Di-Na EDTA (5%) 1,563 to filter
Tap Water 2,500 Readily filtrable

Pollowing the ball mill washing, the rubber casings were subjected
to a sonic cleaning and soaking. The results of this treatment,
reported in Table 6 of the treatability study in Appendix B, are repfo-
duced in Table 5.8-2,

TABLE 5.8-2

RESULTS OF SONIC CLEANING AND SOARING OF BATTERY CASINGS

Lead Remaining EP Toxicity

Method : {mg/kg) Lead (mg/1)
1-15 min. sonic

cleaning " 540 44
3-30 min. sonic

cleaning 370 -
6 day soak 76 15.5
3 day soak in

5% EDTA +

15 min. sonic

cleaning 30 S
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The investigators conclude that the various wash, soak, and clean
steps shov promise for treatment of the casing material. The investiga-
tors also conclude that much more work needs to be done to determine the
relevance of bench-scale lab results to a field-scale process unit. In
particular, the long retention times noted in the wash steps would pose
two very significant problems: 1) size, location, and operation of
tankage needed to achieve these retention times; and 2) handling of the
leachate water after the leach/wash step is complete.

Perhaps the most important conclusion to draw from this study, as
well as all of the studies performed at the Gould site, is that although
there appears to be promise for any of several treatment applications,
the state of the technology is developmental and much work needs to be
done to transfer the technology to a feasible approach to remediation of
sites and recycle of contaminated primary source materials.

5.9 GRANITE CITY

A CERCLA site at Granite City, Illinois has inorganic metals con-
tamination problems, with lead-contaminated source materials, including
ebonite, remaining on site. Data available from the site show the
results of lead in ebonite following an engineering test to separate
source materials. At the Granite City site, separation equipment manu-
factured by Cal West was used for the study.

A somewhat sketchy report on the separation tests shows that
following component separation, three analyses were performed to deter-
mine the total lead content of the ebonite at the site (see Appendix B).
The three data points for the ebonite reportedly show a total lead con-
tent ranging from 105,000 mg/kg to 286,000 mg/kg. The average of the
data is 193,000 mg/kg total lead in the ebonite.

Without more information about the parameters of the test, it is
difficult to draw strong conclusions. However, the data represents
results achieved on a third type of manufactured equipment for source
material separation, and the reported results are certainly not
encouraging.

5.10 SUMMARY

Perhaps the strongest conclusion to draw from all of the studies

reported in this section is that the state of technology for treatment
applications at the Gould site and similar sites is developmental.
Particular problems demonstrate the fact that the separation equipment
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is generally designed to handle whole batteries, rather than the mix of
materials that remain at the Gould site. Technology for field-scale
removal of lead from ebonite is only at the research stage at this
point.

Much work remains to be completed to allow transfer of the separa-
tion technology studied during the PS to a feasible approach for reme-
diation of sites and recycle of contaminated source materials. The
equipment and methods to accomplish the task are simply not available
today.
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6.2 EVALUATION OF RECYCLE POTENTIAL

An evaluation of the potential for reducing toxicity, mobility, and
volume at the Gould site must include a consideration of the amount of
material that is potentially recyclable. A discussion of the potential
for recycle at the site follows.

The average weight percentages of the various components in the
primary source material is calculated in Table 1.3-6 and summarized
below in Table 6.2-1. This information, combined with information from
contacts made during the conduct of the PS permits an estimate to be
made of the quantities of primary source materials that are potentially
Trecyclable.

TABLE 6.2-1
PERCENTAGE BREAKDOWN OF GOULD SITE SOURCE MATERIALS

Percentage of Total

Material {by wet weight)
Ebonite 74.3
Plastic 3.0
Metallic Lead 0.6
Lead Oxide/Dirt/Mud 10.2
Rock/Slag 3.2
Other 1.5
Moisture 7.2

TOTAL 100.0

By far the largest component of the material is ebonite, which
represents some 74.3 percent of the site material. Various potential
markets for ebonite were assessed during the FS. Because of its high
lead content, among other reasons, its potential for use as a fuel in a
cement kiln is at present doubtful. ASARCO offered an assessment of the
use of ebonite as a fuel for the smelter operated by ASARCO in East
Helena, Montana. The ebonite contains certain organic binders, which
were added to the rubber to confer cohesiveness to the battery casing.
These binders, in ASARCO's experience, can cause serious problems with
carbon black emissions which carry over into ASARCO's acid plant, thus
rendering the acid unsalable. Without further assessment, ASARCO is
uninterested. The other potential major use of ebonite, discussed in
the Section 5.0 evaluation of the Poly-Cycle tests, is as a drilling mud
additive. A primary user of the additive is NL Industries' Baroid
Division, which determined the Gould site ebonite to be entirely
unmarketable because of the high lead content.

6-13



Plastic represents about 3.0 percent of the primary source material
on the Gould site. An indefinite amount of the plastic is expected to
be potentially recyclable to plastics processors such as battery manu-
facturers, who can tolerate unusually high lead levels, but not to pro-
cessors of other consumer plastic goods where human ooatact is more
direct. An assumption on recyclability is that eventually a market may
exist for about half the plastic. Because the plastic fails EP Toxicity
for lead, the remaining half would need to be disposed of as a hazardous
vaste,

Metallic lead, which constitutes about 0.6 percent of the primary
source material, is probably 100 percent recyclable through a lead
smelter. The lead oxide/dirt/mud fraction constitutes about 10.2 per-
cent of the source material. Through laboratory analysis of the lead
oxide/dirt/mud stream from separation tests reported in Section 5.0 of
the PS, the lead content of this fraction is seen to be highly variable,
ranging from about 5 percent lead to about 52 percent lead. On average,
the lead content of the stream has been 22.3 percent, which means the
lead oxide content of the stream (as PbO) is about 24 percent. The
remainder of this stream then, 76 percent, represents dirt and mud whi;ﬁ
is not separable from the lead oxide in separation equipment tested to
date.

Contacts made during the FS reported that a lead content of such a
lead oxide stream should bhe about 40 percent before profitable smelting
for lead recovery can occur. It is possible that a smelter may accept
payment for the lead shortfall, however its inferior grade is likely to
be seen more as a nuisance to the smelter than a resource. An inferior
grade of lead is more troublesome to process and can lead to inferior
grade products. As such, it will not likely be processed quickly when
received by a smelter; it will instead be saved for times when no other
feedstock is available, or ultimately be disposed of in a Class I RCRA
landfill by the smelter or its customers as required by RCRA regula-
tions. So its ultimate recycle even if sent to a smelter, is not
assured. An assumption is made that about 45 percent ot all ot the lead
oxide/dirt/mud at the site is potentially recyclable. The remainger
would neéd €0 he Adisposed ~¢ as a hazardous waste. For off-site dispo-
sal, the material woula .uve to compiy wieth &V CFR 268 regulations
governing solidification of liquids and lead content, which may be dif-
ficult to meet.

The previous discussion of recyclability is summarized in Table
6.2-2, which expands Table 6.2-1 to include a recyclability component.
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